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CHAPTER ONE

INTRODUCTION

ARINC Research Corporation is developing a system architecture for the
Phase II Worldwide Crisis Alerting Network (WCAN II) under contract DCAI00-
80-C-0010 for the Defense Communications Agency. The objective of the program
is to identify alternative procedures and means to provide communication
connectivity between specified U.S. and allied military and civilian sub-
scriber groups. The effort encompasses the simplification and standardization
of the means associated with the submission of crisis alerting messages so
that they can be handled more reliably and expeditiously than is currently
possible. The project will examine the telecommunications systems currently
serving each subscriber group and for each such telecommunication system,
postulate interface means and procedures. The resulting modification of
interface means and procedures will permit incidents, that are first recog-
nized outside the military, to be reported quickly and efficiently to the
proper authorities. This report addresses the results of our effort on
Task 2 - Identification of Existing Communications Systems.

1.1 OBJECTIVES OF TASK 2

K The primary purpose of the second task of the project, "Identification
of Existing Communications Systems", is to identify and describe principal
in-place communications systems serving the commercial aviation, maritime
and offshore petroleum industry as well as non-DoD Government entities
(e.g., FAA and Coast Guard), and NATO. The results of this task will
serve as inputs to later tasks assessing the potential of interfacing
these systems with the WWKCCS.

1.2 CONDUCT OF TASK 2

The conduct of Task 2 encompassed the performance of the following
four subtasks:

Develop Preliminary Subscriber Operation and Communications Descrip-
tions - These descriptions cover the general system description
including ownership, types of service, geographic coverage, and
system availability as well as terminal/interface descriptions
including equipment types, transmission codes, speeds and protocols
and terminal locations.

1-1
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Develop Sample Survey Plan - The survey plan was necessary to serve
as a guide during our interface with both subscriber groups and
telecommunications systems operators in order to portray accurately
the technical characteristics of the various communications
systems.

Survey Selected Subscribers and Communications Systems Operators and
Finalize Communications System Descriptions - Representative sub-
scriber and communications systems operators were surveyed in each
subscriber category prior to the finalization of the communications
systems descriptions.

Prepare Task 2 Report - This report is the result of the completion
of this subtask.

As stated in the Task 1 report, a portion of the Task 1 effort included
the gathering of documents describing telecommunications systems related to
the continuing performance of the WCAN II project. Most of the documentation
was gathered from existing ARINC Research files. These telecommunications
systems descriptions, on file at ARINC Research, are voluminous and detailed.
For example, a five-volume set of the "Air Navigation Plan" details the facili-
ties, services and procedures for international, worldwide air navigation.
Included in these volumes are landline teletypewriter networks, HF radio
teletypewriter networks, UHF radio voice networks, radiotelephone networks,
HF and VHF radio transceiver locations, the recommended procedures for the
use of all services, worldwide air routes, and air route usage frequency.
Similar detailed documentation is on file for the Aeronautical Radio, Inc.
(ARINC) system.

Detailed documentation related to the maritime service is likewise
on file. This documentation includes listings of U.S. and NATO country
flag vessels, worldwide sea routes, probability of the number of vessels
transiting ocean segments during monthly periods, listing of MARISAT equipped
vessels, and vessels that rely solely on HF radio.

Each telecommunications system described in Chapter Two is detailed
on a large, transparent chart on file at ARINC Research. Similar charts
are included in the descriptions of each subscriber reported herein;
however, the amount of detail is necessarily reduced. The purpose of
preparing large, detailed, transparent charts of each subscriber communica-
tions system during Task 2 is to enable correlation of these systems with
the WWMCCS network later in Task 3.

The telecommunications systems descriptions presented in this report
include references to transmission speed and protocol. Transmission speed
refers to record and data transmission in bits per second (bps) or words per
minute (wpm). Protocol refers to the character sequence which must be used
at the heading and ending of a record or data message in order to transmit
a message into a given system. In those cases where a standard exists which
details speeds and protocols, that standard is included as a part of the
report by reference. For example, the International Civil Aviation Organi-
zation (ICAO) standards are used worldwide for aviation air/ground and
ground/ground comunications. All such referenced standards are on file at
ARINC Research.
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1.3 ORGANIZATION OF THE REPORT

Chapter One of this report has served as an introduction to the Task 2
* effort, Identification of Existing Communications Systems. Chapter Two

contains the primary deliverable for Task 2 of the contract, Description of
-. Existing Comunications Systems. Chapter Three contains a Preliminary

aAssessment of the various subscriber Communications Systems as Applied
to WCAN II Needs.
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CHAPTER TWO

DESCRIPTION OF EXISTING SUBSCRIBER COMMUNICATIONS SYSTEMS

2.0 INTRODUCTION

This chapter serves to describe the various non-DOD communications
systems which could potentially interface to the AUTODIN network to enable
WCAN reporting. These systems support communications in the following
subscriber groups:

Commercial Aviation
Commercial Maritime
Commercial Offshore Petroleum
United States Coast Guard
Federal Aviation Agency (FAA)
North Atlantic Treaty Organization (NATO)
United States Department of State*

The description of the communications systems serving the subscriber
groups listed above are presented in terms of (1) a general description
and (2) a terminal/interface description. The general description covers
the items of ownership, type of services provided (e.g. voice, data),
geographic coverage, and system availability. The terminal/interface
description addresses equipment types, codes, speeds and protocols, and
most importantly, terminal locations.

2.1 COMMERCIAL AVIATION COMMUNICATIONS SYSTEMS

Commercial aviation communications systems are worldwide and provide
a wide range of services including air traffic control, administration
(company communications) and weather. These services are provided via

Information regarding the Department of State communications network
is not available at the time of this writing. Efforts are underway
to secure this information and when this research is completed, the
system description will be provided later under separate cover.
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both air/ground and terrestrial communications links.

Of particular interest to this study is that there are approximately
5700 commercial aircraft in the world and, as indicated in Table 2-1, the
United States and its NATO allies account for over two-thirds of the
world's commercial aircraft.

Of key importance in terms of communications is the in-flight
location of the almost 4,000 NATO ally commercial aircraft. Figures
2-1 through 2-6 illustrate the international air traffic patterns
(for all the world's aircraft) over various portions of the world. It
should be noted that the thickness of the lines (direct air routes) and
the areas of the circles (airports) in these Figures are proportional to
the number of flights per week. For the purpose of this project, it
can be assumed that the air traffic densities shown in Figures 2-1 through
2-6 can be scaled by two-thirds to account for U. S. and NATO ally
traffic.

In terms of commercial aviation communications systems, it was determined
that there are four major systems of prime interest to the WCAN. These four
are:

Airline Fixed Telecommunications Network (AFTN)
Aeronautical Radio Inc. (ARINC)
Societe Internationale de Telecommunications Aeronautiques (SITA)
Federal Aviation Administration (FAA)

These four systems are described in the following sub-sections.

2.1.1 Airline Fixed Telecommunications Network (AFTN)

2.1.1.1. General Description

The Airline Fixed Telecommunications Network consisting of both
fixed and mobile services, provides for necessary air/ground communications
for all the world's commercial aviation. The network exists on the basis
of international agreements sponsored by the International Civil Aviation
Organization (ICAO). The results of these agreements are documented in
the Air Navigation Plan (ANP) which specifies minimum required services
and facilities for all civil aviation. The government of each subscribing
nation is responsible for establishing and maintaining these facilities and
services within their particular geographic locations. This is a co-
operative effort on behalf of international comuercial aviation interests.
For example, in the continental United States, the Federal Aviation
Administration (FAA) has been assigned the responsibility for implementation

and operation of AFTN.

The ICAO headquarters is located in Canada and has regional and local
representatives throughout the world. The headquarters address is:
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TABLE 2-1

POPULATION OF NATO ALLY COMMERCIAL AIRCRAFT*

NUMBER OF PERCENTAGE OF
COUNTRY AIRCRAFT WORLD AIRCRAFT

USA 2,733 48.0

BELGIUM 42 .7

CANADA 246 4.3

DENMARK 33 .6

FRANCE 125 2.2

W. GERMANY 114 2.0

GREECE 31 .5

ICELAND 11 .2

ITALY 101 1.8

LUXEMBOURG 7 .1

NETHERLANDS 47 .8

NORWAY 41 .7

PORTUGAL 25 .4

TURKEY 18 .3

UNITED KINGDOM 314 5.5

TOTAL 3,888 68.1

*Based on World Aviation Directory (Winter 1978) Airline

Statistics
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Secretary General ICAO
P.O. Box 400
Succursale: Place de 1'Aviation Internationale
1000 Sherbrooke Street West
Montreal, Quebec, Canada H3A 2R2

Ownership

ICAO publishes and docimets the ANP and International Aeronautical
Telecommunications Standards (k..-n as ANN=C 10 to the Convention). As
discussed above, ownership and oera-ion of the facilities is provided by
each of the sovereign states. Aircraft, airline companies, and the
operating agencies are normally the only authorized users of the AFTN
facilities and services.

T'ype of Service

AFTN fixed and mobile telecommunications service include voice and
data for air traffic control (both close-in VHF and long-range HF)
weather advisories and administration. Fixed services are provided via
landline teletypewriter, radio teletypewriter, voice, and radio telephone.
Mobile facilities and services for traffic control, flight information,
and radio navigation communications are also provided.

Geographic Coverage

An indication of the AFTN facilities providing global coverage is
presented in Figure 2-7. This Figure depicts the major AFTN switching
centers and AFTN airport or HF transceiver sites. Solid interconnecting
lines indicate communications by landline, cable, VHF, UHF, or SHF.
Dashed lines indicate HF or troposcatter teletypewriter. More detailed
discussion of AFTN can be found in the individual Air Navigation Plans,
copies of which are on file in the ARINC Research WCAN II data base.
For illustrative purposes, a portion of an Air Navigation Plan describing
the AFTN is presented in Appendix A.

System Availability

Telecommunications availability varies throughout the world depending
on traffic patterns. Frequently, in major centers, coverage is continuous.
In more remote regions, availability may be limited. Facilities and
services described in the ANP are minimum requirements and do not
attempt to reflect all of the facilities and services available in
particular subscriber states. Publication of these supplemental
facilities and services is the responsibility of the individual states.

2.1.1.2 Terminal/Interface Description

Equipment Type

There are as many equipment types in AFTN as there are manufacturers.

2-10
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There is little standardization of equipment and the only restriction is
adequacy to provide the planned service. AFTN system standardization is
achieved at major switching centers where automatic conversions permit
communication between dissimilar equipments.

Codes

Codes used in the AFTN are dependent on both the type of service
and type of equipment provided in different parts of the world. ICAO
recommends standard codes for various alternative communications which
most users adhere to. Detailed data on these codes is found in Appendix
A.

Speeds and Protocols

Transmission speeds and message protocols are recommended in Annex
10 and the Interline Communications Manual published by the International
Air Transport Association (IATA). These standards are generally adhered
to by the users.

Additional data is to be found in Appendix A and in IATA publication
DOC, GEN/1840, a copy of which is on file in the ARINC Research data base.

Terminal Locations

AFTN Terminals are located at virtually all of the world's airports
and other airline offices (Refer to Figure 2-7).

2.1.2 Aeronautical Radio, Inc. (ARINC)

2.1.2.1 General Description

Aeronautical Radio, Inc. (ARINC) is a unique organization having
no true counterpart elsewhere in the world. Established in 1929, it
exists to serve the telecommunications requirements of the air transport
industry. ARINC provides a wide range of services to its user organizations
including the following:

Private Network Services

Airport Telephone Service (ATS) - Airlines shared telephone
PBX switching at airports.

Time Assigned-Speech Interpolation (TASI) - In its efforts
to provide more cost effective telephone communications,
ARINC tests and applies state of the art methods such as
TASI which will by mid 1980 offer lower cost voice tele-
phone service to the industry. I

Other Services - ARINC provides 31 airport public address
systems, 79 business radio systems and 61 aero-utility
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mobile stations operating on airport ramps. In addition,
ARINC provides maintenance services for equipments owned
and operated by members of the industry.

Intercity Services

Private Line Intercity Network (PLIN) - This is one of the
world's largest private voice and data networks with over
23,000 circuits totaling more than 7,000,000 voice channel
miles. These circuits support reservation and administrative
traffic at 420 PLIN service points interconnecting 1,520
cities.

Weather Services - ARINC provides coordination, ordering
assistance, and facilities to deliver weather information
from government networks to users in support of their
flight operations.

Data Communications Services

Electronic Switching System (ESS) - ARINC's ESS, presently
centered in Chicago, provides message switching service to
the air transport industry. During 1979 the system handled
663 million messages with a peak month total of 60 million
messages. There are 304 subscribers with 1,454 terminal
stations' including 39 computer systems linked to ESS. The
ESS is currently being upgraded to a distributed net-
work consisting of nine ESS nodes which will reduce
access transmission costs for the industry.

International Point-to-Point - This service provides
direct access to ESS for a number of the world's air
carriers extending from the U.S. mainland to Hawaii,
Puerto Rico, Alaska and other locations in the
Pacific and Latin America.

Private Line Intercity Data Service (PLIDS) - ARINC
subdivides voice-grade channels for multi-user data
transmission.

Regulatory/Industry/Government

ARINC represents the air transport industry in telecomm-
unications regulatory matters before the FCC and state public
utilities commissions. ARINC staff members participate
in the work of the Aeronautical Frequency Committee
(AFC) and were active participants in the World
Administrative Radio Conference (WARC) of the Inter-
national Telecommunication Union (ITU) as industry.
representative. ARINC also participates in ICAO in
implementing rule changes and in RTCA in studies such as FM
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broadcast interference to ILS, VOR and VHF equipment.
ARINC chairs the Airlines Electronic Engineering
Committee (AEEC) and participates in matters such as:
Automatic Flight Control and Auto-Throttle Computers,
Automatic Navigation and Fuel Management Computers,
Weather Radar, Air Data Computer, ACARS and Voice
Communications.

The service most directly related to the WCAN project is the
ARINC Air/Ground service. Under the jurisdiction of the Federal
Communications Commission (FCC), specific HF and VHF radio frequencies
are assigned for air/ground communications. Within the United States,
ARINC is the radio licensee for the air transport industry. Thus, if
an airline or other corporate entity requires a radio frequency in the
bands assigned to the air transport industry, ARINC obtains and holds
the license even though that airline or other corporate entity owns and
operates the radio facility.

As a part of its air/ground operations, ARINC operates five
communications centers at which HF and VHF air/ground frequencies are
guarded. All conversations on all of the guarded radio frequencies
are recorded on magnetic tapes and retained on file for a month. Thus
if an aircraft emergency occurs, a complete record of the related
conversations is available to proper authorities. The ARINC voice
air/ground communications system has improved technologically since
1929 and improvements continue. At the present time, when an aircraft
contacts ARINC, the contact is picked up by a radio transceiver within
line-of-sight of the aircraft. The contact is carried over landline
to one of five communications centers (Honolulu, San Francisco, Chicago,
New York, San Juan) at which point an ARINC radio operator acknowledges
the radio contact. At the moment the radio operator receives the
contact he places his cathode ray tube (CRT)/keyboard in readiness to
copy the conversation in message form. Upon completion of the con-
versation, the radio operator inserts the message routing information
(header) and depresses the send button. The message is received by
an electronic switch, the message header is placed automatically in
front of the message by the switch and the message is then transmitted
to the proper destination.

During any given day, an aircraft may wish to carry on an oral
conversation directly with another party such as maintenance or dis-
patch. Each ARINC operator station is equipped to provide a direct
landline voice path to the requested party. Generally, the ARINC
operator prepares a copy of the conversation and transmits it as a
message to the proper address as described previously. Hard copies
of all contact messages are retained on file by ARINC and, with the
magnetic tape recordings, are available for review by proper authorities.
In those cases where airlines or others associated with the air trans-
port industry operate their own radio facilities, each such operator
(on a monthly basis) sends a count of the contacts for each frequency.
As licensee, ARINC retains these records and submits periodic usage
reports to the FCC.
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A new air/ground service offering is the ARINC Communications
Addressing and Reporting System (ACARS). As current aircraft are
equipped with digital transmission systems and new digital equipped
aircraft are joining the fleets, air/ground data transmission is
replacing much of the air/ground voice communications contacts. In
ACARS a front end processor is interfaced with ESS to control and
insure the integrity of the 2400 bps data exchange between aircraft
and ground. Thus an ACARS contact is switched automatically by ESS
between an aircraft and an airline company computer. It is estimated
that as much as 82% of the present total voice contacts will be
replaced eventually by ACARS providing the opportunity for new and
improved air/ground services.

ownership

ARINC owns and operates the nationwide and extended range air/
ground and ground/ground telecommunications system. ARINC in turn
is owned by approximately 130 member airlines. It is a not-for-
profit corporation with headquarters in Annapolis, Md. at the
following address:

Headquarters: 2551 Riva Road
Annapolis, Maryland 21401
Telephone (301) 266-4000

President: Dr. G.P. Mansur

Authorized users include aircraft operators and designated employees
of member airline companies. Any aircraft may access the ARINC air/
ground system at any time by simply transmitting on an ARINC 5uarded
frequency.

The tariffs, under which ARINC leases telecommunications facilities,
are those filed by the comunications common carriers with the FCC and
various state public utilities commissions. As a not-for-profic
corporation, ARINC, in turn, charges each user for each radio contact
at a rate necessary to recover the cost of service.

Type of Services

The ARINC domestic communication channels are used primarily for
the handling of company operational control communications as distinct
from FAA air traffic service which is on adjacent VHF frequency bands.
The ARINC overseas services handle both company operational control
and FAA air traffic service couunmications. All communication flows
directly through the ARINC communication center to and from the airline
dispatcher, FAA controller, or others directly involved with flight
operations. The ARINC Electronic Switching System (ESS) handles the
entire message switching requirements for many of the airlines (some
airlines have privately owned facilities interfaced with ARINC). In
addition, this ARINC information handling and processing facility
provides the multiple access interconnection between all airlines for
voluminous interline traffic.
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ARINC serves the operational communications needs of the air-
transport industry via its nationwide VHF air/ground communications
network, provides communication service (for the FAA) to aircraft
operating over oceanic routes via long-range HF and extended range
VHF from ARINC gateway stations, furnishes point-to-point communications
via radio and leased wire circuits, and operates one of the largest
private electronic message switching and processing systems in
existence.

Geographic Coverage

The ARINC geographic coverage is shown in Figure 2-8. As in-
dicated, the HF and extended range VHF system interconnections with
AFTN and SITA provide world-wide coverage.

System Availability

The ARINC air/ground and ground/ground systems are available
continuously.

2.1.2.2 Terminal/Interface Description

Equipment Types

ARINC equipment represents a number of manufacturers and various
technologies from computer controlled automatic and remotely operated
systems to some older, manually operated systems. These equipments
are maintained and upgraded periodically. Some features of ARINC
equipment include the Electronic Switching System (ESS) located at
Chicago, and interfaces to AFTN at Kansas City and to the SITA ne.-
work at New York.

ARINC interfaces to AFTN for HF and extended range VHF coverage
at San Francisco, Honolulu, San Juan, and New York. There, "gateway"
stations are also operated for the FAA by ARINC (see Figure 2-8).
Other electronic terminal and recording equipment used by ARINC is
selected to be compatible with aircraft equipment.

Codes

The majority of ARINC record and data transmissions are in ASCII
although Bandot is still used in some cases. The Chicago ESS auto-
matically converts codes when necessary to provide system interface.

Speeds and Protocols

A wide range of speeds are in use by ARINC subscribers dependent
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upon individual Aquirements. Speeds in use include 75, 110, 1050, 1200,
2400 and 4800 bps. The system is capable of operating at 9600 bps should
that requirement develop.

Several different protocols are in use on the ARINC system dependent
upon the service requirements, code, and speed. Multi drop circuits
at 7S baud use the 83B protocol and at 1050 bps the 81A protocol.
High speed processor to processor protocols vary by subscriber.
Transmissions between ARINC and AFTN are sent without protocol so that
after message receipt, both systems apply their own protocol to the
message for onward transmission.

Terminal Locations

ARINC Communications Centers are located in Honolulu, HA, San
Mateo, CA (San Francisco), Elkgrove Village, IL (Chicago), Bohemia,
NY (New York) and San Juan, PR. Terminals are located at all airports
and at airline corporate offices including directly connected locations
in Australia, British West Indies, Canada, Great Britian, Mexico, etc.

Appendix B to this report contains listings and diagrams of
ARINC frequencies, geographic coverage, technical locations,
and operating personnel.
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2.1.3 Societe Internationale de Telecommunications

Aeronautigues (SITA)

2.1.3.1 General Description

SITA is a cooperative body formed in order to offer terrestrial
telecommunications and related services to the community of world-
wide scheduled airlines -- some 226 companies as of 31 December 1978.

The following are locations of SITA officials:

Registered Office: 16, Avenue Henri-Matisse
Brussels, Belgium V

Administrative Head Office: 112 Avenue Charles de Gaulle
92522 Nevilly-Sur-Seine
Paris, France
Telephone: 758.13.22

Director General: C.J. LaLanne, Paris

North American Headquarters: 38th Floor, 500 Fifth Avenue
New York, New York 10036
Telephone: (212) 221-6111
H.W. Burt, Superintendent of Operations

Ownership

SITA is essentially owned by its member organizations. Authorized
SITA users are limited to employees of member airlines and designated
SITA operators. Since the majority of SITA circuits are leased land-
line circuits, they are subject to the tariffs applicable in each
country where service is provided. SITA has a protected tariff
structure based on negotiations with the country(s) in which terminals
are located. Costs are billed to the airlines on a percentage of use
basis.

Type of Services

SITA provides telecommunications, voice, telex, data, and support
services in four categories, as follows:

Category 1 - Communications Services - Traditional SITA telecommunications
(reservations, traffic, administrative, etc.) and planned developments
such as VHF air-to-ground voice and digital data links (not yet implemented).
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Category 2 - Data Processing Services - Those that are cooperative in
nature, have a primary interest for the entire airline community, and
depend upon interline communications (such as inter-airline ticket
services).

Category 3 - Other Data Processing - Utilized by groups of SITA members,
not necessarily the entire airline community, for region-wide purposes.

Category 4 - Support Activity - Of interest to airlines but also to
be provided to third parties on a profit-making basis (e.g. maintenance).

SITA networks are described as Type A (Inquiry-Response type
traffic, protected or unprotected, requiring immediate transmission/
delivery in six seconds or less and Type B (Protected Message Exchange
between airlines of slower handling priority).

Geographic Coverage

In as much as SITA serves virtually every foreign airport (and
many airline business offices), the geographic coverage is world wide.
All U.S. airlines have domestic access to SITA via ARINC which
interconnects with SITA in New York, N.Y.

Network Availability

Network availability is continuous at major (high level) centers
and may vary in other regions usually as a function of the volume of
air traffic in that region.

2.1.3.2 Terminal/Interface Description

Equipment Type

SITA equipment consists of a large variety from almost every
known manufacturer. This wide disparity in equipment types has been
the source of some problems for SITA reflected in recent modernization
and upgrading programs. In general, the network is made up of reservation
computer systems, remote processor systems, switching computer systems
(similar to the ARINC ESS), and both manual teletypewriters and automatic
data terminals. As a result of the large variety of equipments, there
are a large variety of circuit interfaces which ultimately connect to

switches by which dissimilar terminals can intercommunicate.

Codes

All SITA transmission codes must comply with IATA and ICAO standards
including international Baudot and ASCII.
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Speeds and Protocols

Transmission speeds vary from 50 to 75 baud for teletypewriter
service and up to 9600 bps for data transmission. High level centers
operate at both 4800 and 9600 bps while medium level or regional centers
operate at one or more of 2400, 4800, and 9600 bps.

Terminal Locations

Both type A and B networks, described previously, are interconnected
through nine major switching centers located at:

Amsterdam, Netherlands
Beirut, Lebanon
Frankfurt, Germany
Hong Kong, British Crown Colony
London, United Kingdom
Madrid, Spain
New York, New York, USA
Paris, France
Rome, Italy

Terminals are located in 117 countries (including NATO countries) with
a total of 144 countries capable of accessing the networks through public
connection or dedicated facilities. Figure 2-9 shows the switching
locations and the primary interconnecting circuits of SITA

Appendix C to this report provides further details of SITA services
and locations. This Appendix contains excerpts of the SITA Telecom-
munications Manual and is limited to only those pages on which NATO
countries are listed. It should be noted that any NATO air carrier has
direct communications to its office from each of the 117 countries served
by SITA.

2.1.4 Federal Aviation Administration (FAA)

2.1.4.1 General Description

Ownership

The FAA is an agency of the U.S. Department of Transportation
dedicated to regulating the safety and quality of aviation facilities
and services within their assigned region - the 50 United States. Head-
quarters for the FAA is in Washington, D.C. but there are a large number
of regional and field facilities. With respect to commercial aviation
telecommunications, FAA is responsible for the Aeronautical Fixed
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Telecommunications Network (AFTN) in the U.S. (refer to Section 2.1.1).

Type of Services

The FAA provides a number of domestic communications services,
some as an adjunct to AFTN and others related specifically to FAA
operations. Various networks and facilities operated by the FAA are
as follows:

Aeronautical Fixed Telecommunications Network
Air-To-Ground (Service F)
Ground-To-Ground (Service F)
Remote Link Services
Weather Network
Service B Network
Computer B Network
National Flight Data Center (NFDC)
Air Traffic Control System Command Center (ATCSCC)
Administration Networks

A more detailed description of each of these services is presented
in the following paragraphs:

Aeronautical Fixed Telecommunications Network (AFTN)

As discussed earlier in Section 2.1.1, the AFTN is an integrated
worldwide system that provides communications service for international
aircraft movements, administrative messages, and operational meterological
data between the U.S. and other International Civil Aviation Organization
(ICAO) states. Each ICAO member has certain responsibilities to provide
service to the AFTN. The FAA provides service to the AFTN through data-
switching centers and circuits in its geographical area of responsibility.
These circuits are all low-speed circuits leased from both domestic and
international record carriers. These circuits are connected to a large
FAA owned and operated message-switching processor located at Kansas
City. This processor, a Philips DS714, is similar to the processor
used for the FAA's Weather Network. There are a variety of low-speed
terminals in the FAA AFTN, the most common of which is the Teletype
Model 28.

Air-To-Ground (Service F)

The air-to-ground (Service F) communications subsystem supports
the requirements for communicating with aircraft during all phases of
flight, from initial taxi and takeoff, through the enroute portion of
the flight, to the final approach, landing, and taxi at the destination.
Communications are accomplished by means of VHF air/ground radio for
civilian aircraft and UHF air/ground radio for military aircraft. At
present, all controller/pilot air/ground communications are accomplished
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by means of voice transmission on discrete radio frequencies or
channels assigned to each geographical sector. All such transmissions
operate on a party-line basis between the controller and a number
of aircraft in the geographical sector under consideration. Each
aircraft within line-of-sight can monitor all communications between
the controller and other aircraft on the same channel. All air/ground
communications involve VHF/UHF transmitter-receiver units located in
both the aircraft and the ground facility.

Air/ground communications can be subdivided into three functional
areas: (I) enroute communications systems encompass those used by the
Air Route Traffic Control Centers (ARTCC) for controller/pilot com-
munication. They include air/ground (VHF or UHF) transmitting and
receiving equipment which is usually located at some distance from
the ARTCC and connected to the ARTCC by dedicated commercial telephone
lines. These remote sites, called Remote Center Air/Ground (RCAG) com-
munications facilities, house all the transmitting and receiving equip-
ment necessary for multiple radio channels. Since air/ground com-
munications is a critical function in the overall FAA mission, there
is a back-up emergency communications system for use in the event of
a failure in the normal system. The air/ground facilities for this
system are located at long-range radar sites.

The second air/ground functional area is terminal communications;
controller/pilot communications during the take-off/departure and
approach/landing portion of aircraft flights. This communications
function is implemented by air/ground radios at Remote Transmitter/
Receiver (RTR) facilities that are similar to RCAGs but are located
comparatively close to terminal facilities (such as airports) and
connected to the controlling facilities by dedicated telephone lines.
In many cases, where the distance between the controller facility and
the RTR is small, FAA-owned telephone cables are used in lieu of
commercial telephone services.

The third air/ground functional area, support communications, in-
cludes all air/ground communications supporting both the Flight
Service Stations (FSS) and non-towered airports. Air-to-ground
communications to serve this category are implemented over a rather
broad range of facilities. In some cases, RTRs are used in the same
manner as with the terminal communications. In other cases, the
communications facilities range from remote communications outlets
(RCO) and single-frequency outlets (SF0) to voice modulation of a
navigational aid such as a VHF omidirectional range (VOR) or a
nondirectional beacon.

Ground-To-Ground (Service F)

The ground-to-ground (Service F) network, sometimes known as the
Interphone/Intercom Network, includes all ground point-to-point voice
circuitry. It is used primarily by controllers to coordinate flight
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movements. Ancillary functions of the ground/ground network provide
miscellaneous services such as Pilot's Automatic Telephone Weather
Answering Service (PATWAS), Flight Assistance Service (FAS), and
other services associated with the filing and processing of flight
plans. Practically all of the information that flows over the ground/
ground network is time-critical, requiring real-time transmission
feedback. Otherwise, communications would normally flow over the data
communications networks (record communications networks) such as the
Service B network (discussed later).

Circuits in the ground-to-ground network consist almost ex-
clusively of leased commercial point-to-point telephone lines that
connect Air Route Traffic Control Centers (ARTCCs), Terminal Radar
Approach Control (TRACON) facilities, control towers, Flight Service
Stations (FSSs), and other facilities where there is a need for flight
plan processing, transmission, or servicing. In addition, there are
lines connecting these facilities with national facilities such as the
Air Traffic Control Systems Command Center (ATCSCC). Most lines are
terminated at operating positions in telephone switching systems (again,
leased commercial equipment) specially designed for the FAA. This
equipment, predominantly the Western Electric Company Model 300 or
301 switching system, is similar to a standard key telephone system
such as the Bell System Model lAl and terminates up to 72 lines at any
given position. Some push buttons of this system connect directly
(direct access) to other positions; the balance connect to dial access
lines (indirect access). The Bell 300 switching system has special
circuit-override functions built into it so that for a higher-priority
(or emergency) condition, an existing connection can be broken into.

Most of the full-period point-to-point leased lines at FSSs,
towers, and TRACONs are also terminated in Bell System key telephone
equipment similar to the model lAI system. Some FSSs and International
Flight Service Stations (IFSSs) have Automatic Call Distributor telephone
systems to distribute the incoming-call load equally among several FSS
specialists.

Remote Link Services

The Remote Link Service includes all radio links that are used to
transfer information from one fixed point to another where normal
commercial telephone service is neither available nor suitable. This
category of service consists primarily of the Remote Microwave Links
(RML) and the UHF/VHF links. The RML links are used to transmit long-
range radar video signals (in either analog or digital form) to ARTCCs
and control towers from their respective radars. The UHF/VHF links
are used primarily to transfer voice on low-speed data channels a short
distance where commercial telephone service is not available. A typical
example is the use of a UHF/VHF link to connect a remote weather monitoring
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station to the nearest telephone service or to the nearest FAA
facility. Both the RMLs and the UHF/VHF links are limited to line-of-
sight transmission. There is also a smaller number of tropospheric
scatter (TROPO) radio facilities used to transfer information beyond
the horizon. These facilities are used primarily in locations out-
side the continental United States.

Each Air Route Traffic Control Center (ARTCC) is served by as many
as eight Air Route Surveillance Radars (ARSR) geographically dispersed
throughout the ARTCC area in such a way that almost complete radar
coverage is possible. The Remote Microwave Links (RMLs) relay the
wideband radar video signals from these widely dispersed ARSR sites to
the ARTCC, where it is processed and displayed for the traffic controller.
Generally, these ARSR sites are so far from the ARTCC that ten or more
microwave relay stations (or hops) are used in tandem. With the advent
of NAS Stage A automation, radar video signals are now digitized at
the ARSR site before transmission, but the RML system is still used
for transmission of the analog radar video as a backup in case of
failure of the digital system. The digitized radar video is also sent

over commercial telephone company transmission systems. The RML system
is physically implemented with S-band microwave radio, which is frequency-
modulated (FM) to carry the required information. The UHF/VHF remote
links are used primarily to carry a small number of discrete voice or
data channels where commercial telephone service is either not available
or suitable. These links are primarily implemented by combining the
AM, PM, or FM output of the radios, using additional modulation in
any multiplixing equipment that is required.

Weather Network

The Weather Network consists primarily of a series of leased low-
and medium-speed data communications lines and terminals that are con-
nected by one large store-and-forward data communications computer
located at the Weather Message Switching Center (WMSC) in Kansas City,
Missouri. This network represents the combination of the old Service
A, C, and 0 weather networks. The Weather Network serves to collect
and distribute weather observations, forecasts, and Notices to Airmen
(NOTAMS) to FSSs, ARTCCs, airline offices, and other users.

Most of the terminals of the Weather Network are low-speed Baudot
teletypewriter terminals, although, as a result of a modernization program,
an increasing number are being converted to medium-speed ASCII terminals.
Virtually all of the data lines are leased from commercial common
carriers. The WMSC in Kansas City is a Philips DS714 data-comunications
switch owned and operated by the FAA.

Service B Network

The Service B Network comprises a group of area and nationwide
sub-networks that are used for a variety of record-communications functions,
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both operational and administrative: (1) the Area B Data Interchange
System (BDIS), (2) the Center B network, and (3) the Utility B network.
Each is a polled network devoted to a specific type of message function
in the general category of flight plans or information related to
the safe and expeditious control of flight movements. These three
sub-networks are composed of leased full-period, low-, medium- and
high-speed data circuits; data terminal equipments, most of which
are owned; and a small number of data-switching centers, which are
all FAA-owned.

The Area B Data Interchange System (BDIS) consists of a series of
low-speed polled networks, each serving an area roughly corresponding
to an ARTCC area of responsibility. These low-speed networks terminate
at FSSs, control towers, and ARTCCs. They are all interconnected to a
single medium-speed transcontinental circuit through a low- to medium-
speed reperforator and switch. Record communications can therefore
flow within the ARTCC area via the low-speed sub-network or from one
ARTCC area to another via the medium-speed transcontinental circuit.
A master Area B Data Interchange Network controller is located at the
National Communications Center (NATCOM) in Kansas City.

The Center B network is a low-speed network that interconnects all
of the ARTCCs. It is controlled by an automatic low-speed switch at
the NATCOM switching center.

The Utility B network is a series of small low-speed sub-networks
or lines that connect high-volume military or commercial-carrier users
to their respective ARTCCs. These independent networks are used to
transmit IFR flight plans to ARTCCs for insertion into the Air
Traffic Control (ATC) system. After the flight plan has been trans-
mitted to the associated ARTCC, it is disseminated to other points as
necessary via other record communications networks.

Computer B Network

The Computer B Network is a medium-speed network used to inter-
connect the NAS Stage A computers at the ARTCCs, the Automated Terminal
Radar System (ARTS) computers at the terminals, and the Flight Data Entry
Printout (FDEP) data terminals. This network transfers information
between NAS Stage A computers as a flight progresses from one ARTCC
area to another, and between the enroute computer and the ARTS computer
as an aircraft approaches or departs the terminal phase of the flight.
It is also used to transmit flight-progress strips from the NAS Stage
A computers to the various controllers involved in handling a flight.
This transmission is effected through the FDEP data terminals located
at ARTCCs, terminal control locations, and control towers.

National Flight Data Center (NFDC)

The NFDC, located at FAA Headquarter, maintains a national data
base for domestic and international Notices to Airmen (NOTAMs). This
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NOTAM data base is part of the National Airspace System (NAS) and
utilizes the Weather Network for dissemination of information to air
traffic facilities and other operational users. The NFDC also operates
the aeronautical data base containing information on the status of
airports, air navigation facilities, instrument approach procedures,
and other data utilized by companies and agencies that produce aero-
nautical charts and air navigation publications. Both data bases are
located at the Aeronautical Center at Oklahoma City.

The Air Traffic Control System Command Center (ATCSCC)

The ATCSCC, located at FAA Headquarters, was designed to be the
overall realtime HAS management facility. It consists of several com-
ponent facilities: the Central Flow Control Facility (CFCF), the
Airport Reservation Office (ARO), the Central Altitude Reservation
Facility (CARF), and the Contingency Command Post (CCP). The CFCF
utilizes voice and data circuits to major elements of the NAS (e.g.,
all ARTCCs, several high density ATCTs) in order to regulate air traffic
flow throughout the NAS. The principal basis for flow control is a
computer data base containing airline schedules, which are updated
daily and then combined with current weather data; the system enables
controllers to adjust the flow of scheduled air traffic to minimize

time and fuel-consuming delays. The ARO allocates the air traffic
arrivals and departures among both scheduled and unscheduled aircraft
operators at several high density airports in order to minimize airborne
delays. In addition to the use of Service B facilities, the ARO utilizes
foreign exchange (FX) circuits to connect system elements. The CARF
collects data on military aircraft operations to preclude conflict
between military and civil aircraft. Communications primarily are
between the CARF facility and DOD components over the DOD-operated
Automatic Voice Network (AUTOVON). The CCP is collocated with the
CFCF and is used to manage the ATC functions associated with Presidential
aircraft, to manage catastrophic events within the enroute portion of
the ATC system, and to track hijacked aircraft. The CCP utilizes CFCF
communications systems when it is activated.

Administrative Networks

Administrative communications networks are used to interconnect
FAA Headquarters, regional offices, field offices, facilities, and
installations and to connect these organizations with other federal
agencies for the conduct of non-operational business activities. The
FAA utilizes the Federal Telecommunications System (FTS) as the major
source of this communications service. The FTS is managed by the GSA
and provides voice, data, and facsimile services over both switched
and point-to-point sub-networks. Major components of the FTS are the
inter-city voice network, the consolidated local telephone service, and
the Advanced Record System (ARS). The FAA utilizes both the inter-
city and local voice network but uses its own leased Administrative
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Data Communications Network (ADCN) rather than the ARS. In areas
where FTS telephone service is not available and cannot be furnished
economically, the FAA provides administrative coamunications by leasing
equipment and circuits directly from local telephone companies.

2.1.4.2 FAA AFTN Operation

As discussed earlier, the FAA is the U.S. entity providing AFTN
services. In terms of the potential application of FAA communications
to WCAN, the FAA's AFTN operation is of key interest. Therefore, for
additional details and characteristics of the AFTN, (e.g. ownership,
type of services, geographic coverage, etc.) refer to Section 2.1.1.
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2.2 MARITIME COMMUNICATIONS SYSTEMS

Today's operators of ships and other seagoing vessels employ a mix of
voice, telgraphic, teletypewriter, data and facsimile communications ser-
vices. Of key interest to the WCAN effort is the location of U.S. and NATO
ally commercial flag ships during voyages. Figure 2-10 illustrates the
essential U.S. foreign trade routes used by U.S. and NATO ally flag vessels.
A complete listing of all ocean trade routes is on file at ARINC Research.
In addition, the Transportation Systems Center (TSC) of the Department of
Transportation has developed a Maritime Dynamic Traffic Generator to predict
oceanwide ship movements by week through 5-degree square ocean segments.
Copies of these TSC documents are on file at ARINC Research.

Until recently, maritime communications modes were limited to the use of
medium-frequency (MF), high-frequency (HF) and very high frequency (VHF)
radio. Since the introduction of MARISAT, satellite capabilities have ex-
panded the range of options available for ship-to-shore communications. The
following subsections describe the MARISAT maritime satellite system and the
MF, HF, and VHF systems used by operators of commercial merchant vessels and
private fleets.

2.2.1 MARISAT Maritime Satellite System

2.2.1.1 General Description

Ownership

MARISAT is a satellite-based system for communications between shore
points and ships at sea. It is a commercial service owned and operated by

COMSAT General Corporation. Shipboard terminals may be bought or leased
from COMSAT and are available from other sources (e.g., RCA Global Communi-
cations). COMSAT headquarters are located at:

COMSAT General Corporation
950 L'Enfant Plaza, S. W.
Washington, D. C. 20024

Type of Services

MARISAT provides general, distress and medical emergency communications
capability for ships at sea. It also provides shore-to-ship broadcasting of
news (Western Union News Service; Atlantic and Pacific coverage only). The
general types of service offered through MARISAT are:

Voice
Data (up to 1200 and 2400 bps)
Facsimile (up to 2400 bps)
Telex/TWX with the following options:

On-demand (store-and-forward option available)
Format conversion (speed and protocol)
Mailed Telex message
Multiple-address/common text
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In addition, the following special services are available:

Distress messages -- voice and Telex
Medico (medical emergency) -- Telex recommended
Link with the USCG Automated Mutual-Assistance
Vessel Rescue (AMVER) system via Telex

The MARISAT terminal contains a DISTRESS button for use in emergency
situations. Use of this feature establishes an immediate connection with a
COMSAT shore station and then to the appropriate U.S. Coast Guard Rescue
Coordination Center.

The AMVER service permits MARISAT-equipped ships to participate in the
Coast Guard Automated Mutual-Assistance Vessel Rescue program. This system
is an international program to maintain and provide information on merchant
vessels for use in search and rescue operations at sea. The AMVER center is
located at Governors Island, New York. AMVER is avail.able for Atlantic and
Pacific coverage only.

Geographic Coverage

Figure 2-11 indicates the geographic coverage provided by MARISAT.
As illustrated, MARISAT provides virtually worldwide coverage. Exceptions
are the polar regions and a strip of the Pacific Ocean west of Central and
South America which will be covered when the satellites are repositioned in
1982. As indicated in Figure 2-11, the three MARISAT satellites are located
in geosynchronous orbit above the equator at longitude 15OW (Atlantic Ocean
coverage), 176.50E (Pacific Ocean coverage) and 73*E (Indian Ocean coverage).

System Availability

The MARISAT satellites and shore stations operate continuously. COMSAT
General recommends that shipboard terminals be turned on at all times, but
this is under the control of the individual radio operators aboard the vessels.

2.2.1.2 Terminal/Interface Description

Equipment Type

The shipboard terminal consists of an Operator's Console with a tele-
typewriter, telephone, data jack and associated controls. The Telex portion
of the console is a five-level, automatic send/receive (ASR) multicopy tele-
typewriter with a tape punch and tape reader. A telephone handset provides
voice capability. Two equipment jacks are provided for baseband (300Hz to
3KHz) connection of data or facsimile equipment. An optional accessory to
the MARISAT Operator's Console is a microprocessor-controlled data interface
with internal memory (1K bytes of memory is standard; additional memory may be
added).

Codes

The Telex service uses standard Baudot code. Data transmission over
voice channels can be in ASCII or other codes.
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Speeds and Protocol

The Telex service transmits at the standard (CCITT No. 2) speed of 66 wpm
(50 baud). Data and facsimile transmission is limited by existing terrestrial
circuits and can be at speeds up to 2400 bps in the U.S. and 1200 bps
for international connections. If conditioned dedicated lines are connected
to the MARISAT shore stations, the data rate can be increased to 4800 bps.
Communication at speeds up to 240 Kbps is possible in the ship-to-shore
direction.

The message protocols for MARISAT communications are described below:

Telex/TWX - After completing appropriate console switch settings,
tl'e REQUEST CALL key is pressed. The teletypewriter turns on and
prints its own answerback, then the COMSAT General identification,
message sequence number, month, day, time, and own answerback. Calls
to the U.S. or Canada are preceded by appropriate routing number,
the called party's Telex number and a plus (+) sign. International
calls are preceded by the appropriate country code, the called
party's Telex number and a plus (+) sign. Upon connection, the
terminal prints the called party's answerback. After the message
text is transmitted, an upper-case D is transmitted to receive the
called party's answerback for acknowledgement. To disconnect, five
periods are typed. The system responds with date, time, and
chargeable minutes.

Voice/Data/Facsimile - After completing appropriate console switch
settings, the REQUEST CALL key is pressed. When an intermittent
audio tone is received, the telephone is picked up and the MARISAT
operator is provided with the following information: type of call,
name of called city and country, called number, called party's name
and calling party's name. Either station-to-station or person-to-
person calls can be made.

Distress Calls Via Telex - After completing appropriate console
switch settings, the DISTRESS BUTTON is pressed. The teletypewriter
prints its own answerback, then the COMSAT General identification,
month, day, time and own answerback. The Telex number for the
appropriate Coast Guard Rescue Coordination Center is entered,
followed by a plus (+) sign. Upon receipt of the Coast Guard
answerback, the following distress information is typed according
to ITU Radio Regulations:

The distress signal SOS, SOS, SOS

The name or other identification of the station in distress

Position information

The nature of the distress and description of assistance required

Other appropriate information

Distress Calls via Telephone - After completing appropriate console
switch settings (SOS setting), the REQUEST CALL button is pressed.
A channel is assigned inmediately. When the VOICE light flashes
and an intermittent tone is received, the telephone is picked up
and the MARISAT operator is advised that a distress call is being
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made. Upon connection to the rescue center, the following distress
information is provided as defined in the ITU Radio Regulations:

The distress signal MAYDAY

The name or other identification of the station in distress

Position information

The nature of the distress and description of assistance re-
quired

Other appropriate information

It should be noted that maritime distress calls via telephone can
only be made through MARISAT.

AMVER Calls via Telex - After completing appropriate console switch
settings, the REQUEST CALL button is pressed. The teletypewriter
(TTY) turns on and prints own answerback, the COMSAT General identi-
fication, message sequence number, month, day, time, and own answer-
back. The AMVER code (127594) is typed, followed by a plus (+) sign.
Upon connection, the terminal prints out the AMVER answerback. After
the message text is transmitted, an upper-case D is transmitted to
receive the AMVER answerback. To disconnect, five periods are
typed or the TTY OFF button is pressed.

Terminal Locations

The three MARISAT shore stations are located at:

Southbury, Connecticut
Santa Paula, California
Yamaguchi, Japan

These locations are shown in Figure 2-11. The two U.S. locations are owned
and operated by COMSAT General. The shore station in Japan is owned and
operated by Kokusai Denshin Denwa Co., Ltd.

The vessels and ocean platforms of NATO countries which are equipped
with MARISAT terminals are listed in Table 2-2. It should be noted that
additional MARISAT terminals are being installed periodically and also that
vessels and ocean platforms change ownership frequently. Therefore, Table
2-2 represents a snapshot of installations as of April 1980. There are a
total of 236 MARISAT terminal installations. Of these, 66 are onboard
U.S.-flag ships, 55 are onboard other NATO-flag ships, and another 24 are
onboard friendly or neutral-flag ships (Australia, Japan, Sweden, Switzerland).

2.2.2 Commercial/Private Maritime Radio Systems

2.2.2.1 Description

The law requires a minimum Safety of Life at Sea (SOLAS) communications
capability aboard merchant ships. Each ship must be equipped with a CW
transmitter/receiver which operates at 500kHz. This equipment must have an
automatic alarm to alert the crew to emergency traffic. A radio officer
must stand eight hours' watch between 0900 and 2100 local time. It is also
required by law that a VHF voice transceiver be installed on the bridge of
the ship. Beyond these requirements, the ship operator has complete discretion
regarding other communications equipments aboard the vessel.
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Table 2-2. MARISAT EQUIPPED VESSELS

Name Answerback Type Customer

COUNTRY OF REGISTRY BELGIUM

Petrel ONPC 1546102 Drill Total Eastcan

COUNTRY OF REGISTRY CANADA

Canmar Kigoriak DOME 1560401 TUG/TKR/Ice Breaker Dome Petroleum
J.E. Jonsson VYXD 1560201 Seismic Geophysical Service
John A. MacDonald CGBR 1560101 Ice Breaker Canadian Dot
Sedco J VGB2 1560303 Semi Sub Drill Chevron US Pet.

COUNTRY OF REGISTRY DENMARK

Anne Bravo ANBR 1610301 Research Western Geophysical
Boringia OXPF 2610103 Cargo East Asiatic Co. Ltd.
Fionia OYYX 2610102 Cargo East Asiatic Co. Ltd.
Kirsten Bravo OWTI 1610202 Seismic Arnessen/Esso Seismic
4.T. Panama OYDY 1610101 Tanker East Asiatic Co. Ltd.

COUNTRY OF REGISTRY FRANCE

Riv Calypso FIRQ 110201 Research The Cousteau SocietyETPM 1601 FNPU 1110101 Pipelaying ETPMPelican FNJF 1110202 Drill Total Eastcan

COUNTRY OF REGISTRY GERMANY

- -uropa DDQH 1120401 Passenger Hapag Lloyd AG
ianse DE±rP 1120173 Multi-Purpose Chemikalien Seetransport

GMBH
feteor DBBH 1220501 search rman Hydrografic Inst.

einfels RHEI 1220201 Container DDG "Hansa"
Transvaal DJOT 1120174 Container Korrespondentreeder Gmbh

Co.
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Table 2-2 Continued

Name Answerback Type Customer

COUNTRY OF REGISTRY GREECE

Capt. John Livanos SXLG 1133101 Tanker Ceres Hellenic
Mount O1ympos SYJQ 2130201 Cargo Nissho Iwai/Good Hope
Mount Parnasse MOPA 1130203 Cargo Nissho Iwai/Good Hope
Havarino SYBO 2130102 Cruise Karageorgis Lines
Never on Sunday SXNU 2130202 Cargo Nissho Iwai/Good Hope

COUNTRY OF REGISTRY ITALY

Bannock DFVL 1150103 Research DFVLR
Mauauterzo IYUM 1150102 Yacht Sunboat Italiana Spa
Nai Maria Amelia 1BFR 2150201 Tanker Nai Navigazione Alta

Italia

COUNTRY OF R GISTRY NETHERLANDS

Esso Saba PJUJ 1300301 Tanker Exxon International
Ks Prinsdendam PJTA 1750102 Passenger Holland America
Rotterdam PJSU 1750101 Passenger Holland America

COUNTRY 0 REGISTRY NORWAY

Hoegh Trigger LCHX 1310501 Car Carrier Leif Hoegh & Co.
Longva II LKUS 2310302 Seismic NTA/GEO AS
Pelerin LDMR 1310402 Drill Total Eastcan
Royal Viking Sea LECK 2310101 Cruise NTA/Royal Viking Lines
Royal Viking Sky LADE 2310102 Cruise NTA/Royal Viking Lines
Royal Viking Star LILY 2310103 Cruise NTA/Royal Viking Lines
Treasure Seeker LEPJ 1310303 Drill Platform Wilh. Wilhelmsen
Zapata Ugland LFAE 1310403 Semi Sub Drill Tenneco Oil

COUNTR OF REGISTRY UK

Asiafreighter GOYX 1440502 Container Seatrain Lines, Inc.
Asialiner GOYY 1440503 Container Seatrain Lines Inc.
Ben Ocean Lancer 1UUU 1440401 Drill Satellite Services/ODECO
Cable Enterprise UNCH 1440103 Cableship Cable G Wireless
Cable Venture GUXZ 2440102 Cable C & W London
HMS Endurance GXRH 1440701 Ice Patrol Mod (N)
Eurofreighter GOUS 1440504 Container Seatrain Lines
Euroliner GOUR 1440501 Container Seatrain Lines
Khalida GQUB 1443701 Yacht Xhalida Marine
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Table 2-2 Continued

Name Answerback Type Customer

COUNTRY OF REGISTRY UK (con't)

MV Kingnorth Fisher GSVU 1443173 Nuclear Fuel Carrier UK Atomic Energy Comm.
Mercury GJXH 2440101 Cable C & W London
Offshore Mercury GZQA 1443301 Drill Barge Tenneco Oil Co.
Pacific Fisher GUUR 1443174 Carrier James Fisher & Sons
Pacific Swan GYAB 1440303 Carrier Pacific Nuclear Transport
Prins der Nederlanden GYLM 2440601 Dredge Bos & Kalis
Queen Elizabeth 2 GBTT 2440301 Passenger Cunard Lines
Rfa Olmeda GPBE 1443201 Tanker Government of UK
Wild Gannet GWAQ 2440202 Cargo Penninsular & Oriental

SS Co.

COUNTRY OF REGISTRY USA

Aequinox CASH 1503215 Utility Satellite Serv. Inc.
Alaskan Star KGPJ 1501577 Semi Sub Drill North Star Drilling
American Sun WNEJ 1501670 Tanker Sun Transport Co.
American Ace KFCV 1500101 Container US Lines
ARCO Anchorage WCIO 501104 Tanker ARCO
ARCO Endeavor KALD 1501110 Tanker ARCO
ARCO Fairbanks WGWB 1501103 Tanker ARCO
ARCO Heritage KAHA 1501107 Tanker ARCO
ARCO Enterprise KALC 1501113 Tanker ARCO
ARCO Juneau KSBG 1501102 Tanker ARCO
ARCO Prestige WKDU 1501111 Tanker ARCO
ARCO Prudhoe Bay KPFD 1501101 Tanker ARCO
ARCO Sag River WLDF 1501106 Tanker ARCO
Arctic Seal WXTI 1503205 Scientific Explor. Geophysical Service
Atlantic Seal SEAL 1503203 Seismic Digicon
Black Seal KDLK 1503216
Caribbean Seal WZCS 1503207 Geophysical Survey Geophysical Serv.
Cecil H. Green KJWO 1503214 Scientific Explor. Geophysical Serv.
Crest WBGF 1501576 Dredge Great Lakes Dredge
Delta Caribe WMIG 1500203 Container Delta SS Lines
Delta Mar KICF 1501202 Lash Delta SS Lines
Diamond M Epoch WYQD 1501470 Semi Sub Drill EXXON USA
Duchess Diane MGNA 1501574 Motor Vessel Mangavox Adv. Prod. Div.
Dutch Maid II FISH 1501567 Fishing Vessel Kachemar Seafood Inc.
El Paso Arzew EPAZ 1500403 LNG Tanker El Paso Marine
El Paso Howard Boyd. EPHB 1500405 LNG Tanker El Paso Marine
El Paso Southern EPSO 1500401 LNG Tanker El Paso Marine
Glomar Atlantic WSLF 1501304 Drill Chevron Overseas Pet.
Glomar Coral Seas KUBL 1501474 Drill Exxon USA
Global Grande Isle Drill
Gulf Seal GULF 1503211 Survey Digicon Geophysical Corp.
Haggerty WPEH 1503213 Scientific Explor. Geophysical Services
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Table 2-2 Continued

Name Answerback Type Customer

COUNTRY OF FEGISTRY USA (con't)

Indian Seal WZEK 1503212 Seismic U.S. Navy
Java Seal WYMB 1503206 Survey Digicon
L.B. Meador KCSL 1502301 Barge Brown & Root
lash Atlantico WEZU 1500201 Container Prudential Lines
Lash Italia WJAJ 1500204 Container Prudential Lines
Lash Pacifico WIEE 1500202 Container Prudential Lines
LNG Aquarius WSKJ 1500702 LNG Tanker Energy Transportation
LNG Aries KGBD 1500703 LNG Tanker Energy Transportation
TAG Capricorn IGLN 1500704 LNG Tanker Energy Transportation
TAG Gemini KHCF 1500705 LNG Tanker Energy Transportation
ING Leo WDZB 1500706 LNG Tanker Energy Transportation
ING Libra WDZG 1500707 LNG Tanker Energy Transportation
ING Taurus WDZX 1500710 LNG TANKER Energy Transportation
LNG Virgo WDZX 1500711 LNG Tanker Energy Transportation
Mobil Aero WLBY 1500601 Tanker Mobil Shipping Co.
Mr. J. TSFD 1500504 Seafood Processor Triden Seafood Co.
T.W. Nelson MOBL 1500605 Geophysical Mobil Explor. & Proc.
Niobe KPKV 1501575 Research Shell Oil Co.
Northland MVNP 1501570 Seafood Processor Northland Sea Prod.
Ocean Victory TXTL 1500502 Semi Sub Drill Texaco Inc.
Phaedra WPSH 1501573 Seismic Shell Oil Co.
Rowan Alaska WRDC 1502205 Drill Platform Rowan Companies
Ron Tappmeyer Drill Platform
Sedco 472 KCVG 1501302 Drill Sedco Inc.
Sedco 703 GOIL 1501303 Drill Gulf Oil (Ireland)Ltd.
Sedco 709 KBCG 1501571 Semi Sub Drill Sedco Inc.
Staflo STAF 1503301 Semi Sub Drill Sedco Inc.
Tasman Seal WSTS 1503204 Geo. Survey Geophysical Service
Tbxico Georgia WLDW 1502101 Tanker Texaco
TUger Seal SDTS 1501566 Research Delta Exploration Co.
Western Off shore IX WRSO 1500503 Drill Lagoven SA
Zapata Concorde Platform Zapata Offshore Co.
Zapata Lexington Platform Zapata Offshore Co.
King Oscar WYYC 1501201 Comm. Fishing Boat Tuna Fleet Mgmt.
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Ownership

Most shipboard equipment is either owned outright by the ship operator
or leased from a commercial company which supplies an interconnect system.
In addition to the MARISAT system owned by COMSAT General Corporation (see
Section 2.2.1), the principal owners of ship-to-shore communications shore
stations are:

ITT World Communications Inc.
67 Broad Street
New York, NY 10004

North American Philips Corporation
Communications Systems Division
31 McKee Drive
Mawah, NJ 07430

RCA Global Communications, Inc.
60 Broad Street
New York, NY 10004

Western Union International
1 WUI Plaza
New York, NY 10004

Type of Services

When a ship is within line-of-sight distance of a harbor or other ship,
VHF voice communications may be used. This mode of communication is basically
local and used to support harbor operations. The principal maritime communi-
cations modes (not including the earlier described MARISAT System) at sea are:

HF Single-Sideband (SSB) voice
HF CW (Morse Code)
HF Simplex Teleprinting Over Radio (SITOR)
HF (SSB) Telex
MF (500kHz) emergency CW

Each of the first four of these ship-to-shore communications modes
requires intermediate contact with a common carrier such as those four
listed previously or, in the case of countries other than the U.S., with
the Postal Telegraph and Telephone (PTT) organization in order for a ship
to establish connection with an inland location. In the case of SSB voice
communications, contact is made with a shore-based station which patches
the radio into the local telephone network. In the HF CW mode, communication
is between the shipboard radio operator and a Morse operator at a shore
station, who relays the information by telegram, Telex or TWX. For HF
Telex or SITOR communications, the shore station punches a paper tape as
the message is received and feeds this tape into the hinterland Telex net-
work when the connection can be made. Medium-frequency (MF) emergency
messages are intercepted by all shore and ship stations in range and the
information is relayed by other communications modes.
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The services described above are used by commercial merchant fleets and
also by private companies who operate their own fleets. The equipment aboard
these two categories of vessels is gu.nerally compatible and allows communica-
tion between vessels and ship-to-shore, although frequency assignments may
differ.

Geographic Coverage

These commercial/private services provide worldwide coverage either by
direct communications to shore stations or via communications with other
ships.

System Availability

Virtually all of these commercial/private maritime services operate
continuously. The international 500kHz emergency frequency is guarded
continuously by international agreement. As mentioned earlier, individual
ship radio operators must be on duty for an eight-hour duty shift during the
period of 0900 to 2100 local time.

2.2.2.2 Terminal/Interface Description

Equipment Types

The voice and CW equipment aboard ships and at shore stations is
manufactured by a variety of international vendors. However, there are a
number of conventions followed. Communication in the VHF band is
generally Frequency-Modulated (FM). Voice and Telex communications in
the HF band are mostly single-sideband (SSB), although some Amplitude Modu-
lated (AM) equipment is still in use. Equipment used for Telex and TWX
messages is all compatible for international communications. SITOR equipment
complies with CCIR Recommendation 476-1.

Codes

All Telex/TWX and SITOR equipment uses Baudot code. CW communications
use Morse code.

Speeds and Protocols

All Telex/TWX and SITOR communications are at the standard speed of
66 wpm (50 baud) according to CCITT-2. SITOR equipment provides an interface
between teletypewriter and radio equipment and employs Automatic Request for
Repetition (ARQ) and Forward Error Correction (FEC) modes of operation. SITOR
transmissions are blocked into 27-bit groups.

Standard international Telex/TWX procedures are followed for ship-to-shore
communications in these modes. These procedures are:

Communications are established with a shore station
Marine Telex service is requested and the ship provides its
selective call number
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Information is exchanged between the ship and the shore station
regarding working frequencies.
The ship's equipment is set to the call sign and selective call
number of the shore station and the established working frequencies.
The message is transmitted. If the shore number to which the ship
wishes to be connected is busy or does not answer, the message can
be stored on paper tape for later forwarding.

Terminal Locations

The locations of shore stations for commercial/private marine communi-
cations services are shown in Table 2-3. The table also indicates which
shore stations provide marine Telex service. There are over 650 vessels
with Telex capability. Of these, approximately 468 are NATO-flag vessels,
including 43 of U.S. registry.

2.3 U.S. COAST GUARD COMMUNICATIONS SYSTEMS

2.3.1 General Description

Ownership

The U.S. Coast Guard operates HF, VHF, LF, satellite and terrestrial
telecommunications systems designed to provide the necessary communications
in support of all Coast Guard functions and to provide basic maritime tele-
communications networks for the non-military agencies of the Federal Government.
Coast Guard communications are under the supervision of:

Commander J. Williams
Chief, Telecommunications Management Division
U.S. Coast Guard
Code G-OTM/74
Trans Point Building
2100 2nd Street, S.W.
Washington, D. C. 20590
(202) 426-1345

Type of Services

The Coast Guard communications subsystems operate in voice, data,
teletypewriter and radio telegraph (Morse code) modes. Responsibilities
for communications functions are divided into long-range radio communica-
tion, short-range radio communication, the interconnecting network and
telephone services. These general areas are discussed below.

Long-Range Radio Communications - This network is divided into
two systems: one in the Atlantic area and one in the Pacific
area. The two area systems provide radio telephony, radio-
telegraphy (manual Morse and direct printing) and facsimile modes
for ships and aircraft. In addition, a constant guard is main-
tained on the 500kHz radiotelegraphy distress frequency.
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Table 2-3. LOCATIONS OF COMMERCIAL MARITIME SHORE STATIONS

TelexLocation of Shore Station Call Sign Serice

Amagansett, L.I., New York WSL X

Galveston, Texas KLC X

Los Angeles, California KOK X

San Francisco, California KFS X

Seattle, Washington KLB X

Manila, Philippines DZG X

Sydney, Australia VIS X

Bahrein, Bahrein A9M X

Oostende, Belgium OST X

Bermuda VRT X

Lyngby, Denmark OXZ X

Helsinki, Finland OHG X

St. Lys, France FFL X

Nordeich, Germany DAF X

Athinai, Greece SVA X

Hong Kong VPS X

Monaco 3AE/3AF X

Scheveningen, Netherlands PCH X

Rogaland, Norway LGB X

Singapore 9VG X

Goteborg, Sweden SAG X

Bern, Switzerland HEB X

Portishead, United Kingdom GKA X
Bolinas, California KPH X

Chatham, Massachusetts WCC X

Mobile, Alabama WLO X

San Francisco, California KPH X

Latana Rio, Florida WOR X

Port Arthur, Texas WPA X

Baltimore, Maryland WMH X

Tampa, Florida WPD X

Halifax, Nova Scotia N/A
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Table 2-3. Continued

Location of Shore Station Cal TelexService

Curacao, Venezuela N/A

Leningrad, USSR N/A

Gdynia, Poland N/A

Rome, Italy N/A

Pozuela del Ray, Spain N/A

Dumai, Indonesia N/A

Ambon, Indonesia N/A

Jakarta, Indonesia N/A

Surbaga, Indonesia N/A

Wellington, Australia N/A

Belawan, Australia N/A
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Short-Range Radio Communications - This network is oriented toward
control of Coast Guard aircraft, boats, groups, stations, vessel
traffic control systems, and marine safety offices operating near
the coasts. Medium frequency (MF) and very-high frequency (VHF-FM)
radio telephony distress frequencies are constantly monitored.
Citizens' Band Channel 9 (the designated emergency channel) is also
monitored.

Interconnecting Telecommunications Network - The teleconmunications
network is composed of the following elements:

Leased point-to-point and multipoint teletype grade (100 wpm)
circuits

AUTODIN is provided to the Coast Guard via Commander, Naval
Telecommunications Command

Commercial Telex is used at all district offices and provides
50 bps switched service to all other Telex users

Specialized switching/conversion nodes are located in district
offices and Coast Guard Headquarters. These nodes link the
leased, AUTODIN, and commercial networks

Telephone Service - The voice communications system is used to
pass information in a non-record manner. Digital data can be
transmitted at speeds up to 4800 bps. The Coast Guard uses three
distinct telephone networks:

Public Switched Network

Federal Telecommunications System (FTS)

AUTOVON - for communications with Department of Defense
agencies only

Geographic Coverage

The basic radio communications system of the U.S. Coast Guard provides
coverage within approximately 300 miles of both continental U.S. coasts and
around Alaska, Hawaii and Guam. These stations are interconnected by
terrestrial circuits which provide complete CONUS coverage, including inter-
connections with AUTODIN.

System Availability

The Coast Guard communications system generally operates continuously.
Some guard bands are monitored only during prescribed hours, however.

2.3.2 Terminal/Interface Description

Equipment Type

In addition to telephone and radio voice equipment, the Coast Guard
system uses standard radio teletype, Simplex Teleprinting Over Radio (SITOR),
and AUTODIN terminals. The Coast Guard is in the process of upgrading most
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of its existing AUTODIN service from Mode V (controlled character asynchronous)
to Mode I (synchronous character). The SITOR equipment provides an interface
between teleprinter and radio equipment and is designed to protect against
errors caused by poor propagation conditions, fading, noise or other inter-
ference.

Teletypewriter equipment consists largely of Teletype Corporation
Model 28 units in various configurations. Some of the more modern communi-
cations stations employ Model 37 equipment. Commercial Telex and TWX cir-
cuits are terminated by Model 32 and Model 33 machines, respectively. The
Model 32 teletypewriters are used only in the Automatic Send/Receive (ASR)
with Keyboard and Tape Punch configuration. Other equipment includes:

On-line cryptographic equipments KG-13, K-26, and KW-7

Message Header Generators - limited number of centers, but
deployment is expanding

Optical scanner - used at Headquarters for processing of
outgoing messages

Each district communications center is equipped with a Semi-Automated
Message Processing System (SAMPS) to provide:

Interface with commercial Telex

Interface between the message record network and the data
communications network

Speed and code conversion to permit networking of incompatible
telecommunications and data terminals

Codes

Existing teletypewriter equipment uses Baudot code. However, replace-
ment equipment will use ASCII code.

Speeds and Protocols

The Model 28 equipments operate at 100 wpm (75 Baud). Model 33 equip-
ment on TWX also operates at 100 wpm. Model 32 equipment on Telex operates
at 66 wpm. The record communications follow standard Telex, TWX or AUTODIN
protocols relative to message heading, message ending, routing codes, etc.
Some locations are equipped with automated message header and generator
equipment.

Terminal Locations

The major Coast Guard HF Communications/Radio Stations (and their AUTODIN
connections) are shown in Figure 2-12. As indicated, these facilities are
located at:

Boston, Massachusetts
Portsmouth, Virginia
Miami, Florida
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San Juan, Puerto Rico
San Francisco, California
Honolulu, Hawaii
Kodiak, Alaska
Guam

The locations, call signs, working frequencies and guard bands for
the Coast Guard Atlantic and Pacific radio coverage is shown in Tables 2-4
and 2-5 respectively.

The Coast Guard has AUTODIN terminals at the following locations:

Boston, Massachusetts (CCGD 1)
St. Louis, Missouri (CCGD 2)
New York, New York (CCGD 3)
Portsmouth, Virginia (CCGD 5)
Miami, Florida (CCGD 7)
New Orleans, Louisiana (CCGD 8)
Cleveland, Ohio (CCGD 9)
Long Beach, California (CCGD 11)
San Francisco, California (CCGD 12)
Seattle, Washington (CCGD 13)
Honolulu, Hawaii (CCGD 14)
Juneau, Alaska (CCGD 17)
Washington, D. C. (Commandant Coast Guard)
Elizabeth City, N. C. (Air Station)
Baltimore, Maryland (Group)
Kodiak, Alaska (Comm. Station)
Guam (Radio Station)

The locations that are serviced by the Naval Communications Processing
and Routing System (NAVCOMPARS) are:

Guam
Portsmouth, Virginia
San Francisco, California
Honolulu, Hawaii

The locations that have Remote Information Exchange Terminal (RIXT)
services of AUTODIN are:

New Orleans, Louisiana
Seattle, Washington
Honolulu, Hawaii
Washington, D. C.

2.4 OFFSHORE PETROLEUM INDUSTRY COMMUNICATIONS SYSTEMS

2.4.1 General Description

Ownership

Due to the highly competitive nature of the offshore petroleum industry,
communications are not shared as they are in other industries such as
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17104*2 kHt VCG Ravaera-au*Pendrd, P.O- S0 kz O kH. 414k~

22 XHx 22539 it: 2 18. kHZ 21.02 k.. 21.2 1k

NqOWAY 22324.1 kH% VCN Grindstone. H.2. 500 kH$ '00 kH' 440 k.N1

LGA Aleisond S00 kHs SOO kH. 487 k~z VCS HAileenx. N.$. $ 200 kHZ~ 85 00 kH. 1.244 k..~

I2111 k:.a 2182 kHz 2182 kHz 2182 k No 2 So2 11Ht

14 242 kH 244a2 '.z 1?22 kHt 4 MHz* 420S kHZ

JAN Bergen 5110 kH$ S0oa kHa 416 kHz 6 MHz 6 MH,: 6491.; 181

21$2 kHz 2102 kH0 M.Z 6 CH* 04 kH'

24 3 kHz 2461 kHz 1743 kHz 2 MH I2 Hz* 27 ~
L G P Bo d d 0 0 k : : 1 0 0 k H z 4 0 7 k H a I6 H Z6 H " 1 6 4 0 , S k " '
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[.08 rarmund 500 kHN SOO kI 476 kHx VAW
2  
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2470 1062 2470 kH I 17S0 kilt VAR St. John, M.S.
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24k244 44 ~ 72kt 2182. H 2 5- k H. 2502 kH.
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LA;D Pd rvk OSkN8. S0 k8 It1 I kNa8e"la ed 2102 kl 2182 kHz 2182 kNZ

2102 kNz 21102 kN$
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500T so. It. 'a0 il 0 k ::44 N
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IRE LAND
£J- Malin Road 500 kHz 500 kHZ 4.1 kor
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asW .1dl It.aO rEJKln VaLnct "Jejee k• 0 k- k4.

I sZland 218. kHz 21@, kjo ;e U

-1"TS TO ITL, JUTIC &.-%Tt COW Iq l lI A RT: .,It-ED STATES 500 kilz Sao nKH 140 kill

I) ~ ~ ~ 1 ARIle o Id vt Atll" i1 Comd~lzm .1.11lmdb . 1- 4o 44 Itiano, Fla. SS8 VOICF FPrOL'ENCIES

drlld eA.I 1 tLy
II

l kee g ahH Re ele to applied to (Carrier Fre-@enc v e

1-1141tvei .1n 11| hrod~e4 "fif. (rly SHIP XPIT SHIP XF-tT 11MOPE XPIT

!)rJ~dd eve an Rrld 0500 CRT "Ifl. 6200.0 6Z00.0 f504.4
41 Ovla'd botowt 1410 C" and 2300 Gof @IT.9

A.. svlobl ~d "WooPl

I fr CalL&n40Only

)Jl1 0 "ordad -ho liliste Tocl li "ITi.

0 4 ~ ftn freqency to be irvlaoool after Initial call 2102 101a.
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TABLE 2-4. USCG ATLANTIC COMMUNICATIONS CENTERS (continuled)

BAD CURI! *O&IN
CAL L NV T2T F4 .CALL LOCATION DAI MITBNSGtI 49T FEY

2414 1 1I11P11C AL LOAINDYRQ C

4334 k.,4,00 '4* 1 .0 4.70 k. ATLA*4TIC/CARD8EAM (can't)

CAiLLING FN3014NCIE1 4008N4'2K

ZCa4: 1 ' .0'H M Pchc
aF 24 815 .l a00 0 kH: SOO kH: 44,1.1 It:

0 IC PITN 1001A'IFI LV'04 N 11%: 4263 4:
OIICAT 1HT0001"S1E1 LPDO: N ItN a M1Kg 6444 king
(siCAL 4.0401 uoasv s2lLF62 -qua 1298. k8

.0~a '440 1: 45 1' 149 2 Nfl: i -n 10 SL.:

.0 14z 11701: 3077.014
=44 L44: '44.40 1*1: '720),.0 ks: BanEUDA

.2 ,0k" :29. kz1 ZS5- ~ a St. George 500 6Hg 50 X111 476 ILHI
SIR VOICE m44N1044CIE1 21,2 NH 213 So 21 11.

(C-.,F~q..154I:.3K 118.82414 118 I.5 NH:roo0.0 kN: 4200.0 4544.1o. I.3 THE ATANIC1.64"tH

SK4 N0 0'1-. . 0 k3z S00 1kia 16412 k143*it MAI

113OIEFRQ t III Rome. Italy 4 NH: 4 NH! 412 k12

1200-0 T10200-420z014a 66S 4T

.0~~~~40: 1..4200:E 541.14
Ila z24. 13 6 370.1. k44 12 M6z 12 Ku!a 12 , 32k

WI.N Prts-i43..3 04. 50 4* 500 143 1446 k"44 22 14HZ z 246 22 .1

CALLING VNE100CCIE Gothenburg,
(C h~4.33 -5-6) Swenden

Se4* a ni 8l16650 143*4244 "I ' .3 42748.5 ,.1 -A.2 4 MN4 I 42 46 ~4
:6445 A 14976.0 : SAG3 4 -Hz0A'94 42.5 46z

434CSAG: 6 IM N "AH: 6472. k

i200-0300CA7 0200-120430 112.7I13 SAME 12 IM0 12 Boo3 25. 644:,134. 1435 ,0, ki SAr 8 14 M14: 12 MINO a 1775. 64
6200. 41* 600.0 so A54I14 SAGO 22 -11, 22 10 412 1 6*:.H

211. k 1. 81. 4 13 37.1. 1 05 A2 20 PI: 21 ' 544 '61 4
342. .1.63 1311 2 ."1*

(IKREAT BRITAIN

(39A Pert,shiaod. U.1..

115340 Stnhid. U.K.

5CC C:11.rcoatl OK1112 Hum*,gr. 1.4.
11144 430ct41103.1a4d. U.K
000 I. ton, U.N. ?'~d: 48OK:6

SOUTHICASTCN ATLANTIC L aon,-1:.Feucisndtv n

OIL Lldgd I 14K~ ,. accordane with I.T.U. L001 0P

SOT rAGILV Anlres*,, U** COAST STATIONJS - LIST TV

SOU2T..1 ACia4"a a-s 1S 'W " CLV t,4
9
.. ",.k.N

4 :q: 43111 4145 kNz 11411 Portafto, U.K.
0872~~ Ce:. iP42!:' 43.3 NH: N ba.U

0533 4;1N:~ 46. NH

086 12 7~11 12141 NH: s ygy eo"tN Peunlsadtmsi
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ATAITO/CKIIENCOAST STATONtS - 1024 ST.

IN07D STATESI I
NOR 045 J*M4. P1.m. 500 k!z 500 kHz 464 k63

4902 k1.410 The U.S Coa'St Gardl I3 adopting4
22214, 2182 6Hz 24 6: df a~iuIcynd03tfCain h3Ic tl I. ncudo all

AiON frequency failie.. The ,,.u 1jentlfication ,I
8 H 33 421: to be known3, as Ccg.nlag A.

Clae. Ch3..1.: "' . frequencies. CMA W reFpAell. aiocnats4
a-, 6 46 'Ong-fni.Q co-t4cat10n1 betusn Vessels and U S

12coast CU."d Radio Stations for the purPose: of A.477N
124*3 1 N: 170 H 43333.nuialna aet.dstv: medical or

C34nie~ Clanel 4o.'Of n.-ubi c corre pondn soN53
4-S.6 4-1-6

14131iaot L9 3 N Hz 29.1.1 TO1 611.119.21 ~411 C..IVAICATIU.S I-Aft.'

64 200 40 66

1111A Balboa 500 1Km $00 663 47446g !0 It " 0 60 447.
4 NH: 422 16! 103 10 - 30C 47

3 14: 3'IHI 3e1 63: 114 CO~ . G90 44
12KK 1 131 12603K 1* 24 0 601 00 GMT :3435 043 144 644

II 4.64:1.34.4 ..11403.3..
12~ ~ ~ ~ ~ ~ ~~: 411213 12:441 :N34314314a3n4rs'3. "@ Ai Gn'""a

A21 6.p l~c.14 129.6 *o".~ r 413344:1 03 f. 54
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TABLE 2-5. USCG PACIFIC COMMUNICATIONS CENTERS

C 5OSUARDED .. i..NG ANDS 'UA6DID WORKING

CALL LOCATIONOAT W1'4it FREQUENCY CALL LOCATION DA ---- IlT FREQUENCY

NjRTHEAST P!ACIFIC Sydney (contLou::)

CJUAVA V1534 6 Me4 6464 AMR

Cho 5.6,17

VAJ PrInce Rupert. S.C 500 kiz 500 4,330 1" Cho S 5,.X a Mz 1451 ki

VA k1 HX 44 11I. 5417 1 2 k1
VA bull Harbor, S.C. 100 11 100 ki 161. k0M

142 '4 VZ4517 " a a 121 K 79. 05:VAX TP rNO S.C. 500 kt 500it 1430 AMR Cho S.6,17 22o 5,6417 12794 kil

VA itra .. 2112 06:1 2112 It ~ Hee 14.94oo line 4oo k 3 1430 kHP

S113 kHz i 630 kls VISO 16 " e 1714.3 lis
VA Vnoue. .. O kHz 2182 kilt 420 kilt d4me 5o.1 Cho S.6,17 17194.4 aige

VSI9O1.SO 8104 1630 kiltI0 kHz Ma kH1 4235 kits V1842: 2 MR; 22o z
4 C %I a 5lt 40 351. k l Ch 6, 1
"5 aN 0 M61 1430 6l Vi P54

lam 12 A1717S.2 k1z it S"

09 .14 CID.,4144. 4
isP INN If6 22 MM

L t i U 2242 64: 2102 511* 2207 64:

4125 kH 4125 kHzI 4421.4 AiX
215N S'A00% 40 kiz VIP3* 5.5 1 2 62 IS. 1 kl g 12 0 5 4i34YP50'00N 45*00H 00 kHz SO H 6130 kHz i i U|

2182 kHt 20 k.l Chox  S*6,16 Ch* 5.6,10 85*7 klt

UNIE STATES VZP4' Li Put 5,,4 €t512 M 1* kl

Cho S.6.17 Cho 1590.1k7

45 ZBSC~e14 I'll: 171704 36

. 1 3 tS hi300 444 9: 0 1 V IP6 0 Chot , 0 , 16C41 h o 5 ,6 ' 161 194 7 .5 k0 8

NEW ZEALAND

ZLO AucklandS 500 kHz S
n n 

kHz 447.S kHz
2 0 k~ 2 2 kt 2207 k~z

41 225 kH?, A a, k2 1,41, H
ZLS Aarua 0 112 o klz Il k

2112 kHz 2197 k 2413 4:
a04125 kHz 412S 044 4143.0. kzz-211 I '"t1 4 -Ft 4277 Miff

Ch. ,o0.17 Ch. 5 ; 4 11 69310 k1zZ?3 
; 2 60: I 14 ".z 2111 ki3Cho S,6,17 Cho 5.6,i7

ZLSt4 I zIr 9 Mif 1%04 k z

NOeTW06ST PACIF0C ZL06
a  

Cho 4i3 640 614:
Cho 1:6.1271Cho 15.6.17

AA1 9§16 P~z 17170.4 1,14

&DT Yokosuka 5k00 64 O kiz 45 k500 Z B? 22 "Hz EC22AO3 kPNS

JNX Kaqeh&iO 5000 kN: 500 k4 444 kHz Z M Wellnaton 500 6110 !0 t"z 413.S 6Jim Sh&oqwdA SOO kHz SOO kHz 464 kHz 2192 klf. 23102 kHz 2153 kHr,
412S kHz 412S kl 4143.9 1,14t

JG Ykoos 30 ~ SO ~z 44 kz ZL CatamIs.2182 kHz 211]2 kHz 2104 kho
JrNagoqyal SOO kH8 SOO kilt 464 kilt F ZX $00 Mir 5O0 tHa 538 k~z i

)O Suva 2102 kill 21 643 2420 6"4JG0 soue 500 kilz 500 6i3 472 146220 kkz 2 4 6 k".:1. HI 2700 kHzl

Jin N40e SOO kilt $00 kffs 444 ktit g FRECH POLYNESrA

JI&I J aO~hift 500 kug SO* kilt 476 kitl FJA Mahina. Thftt 2500 kHz SOO kHz 4)2 kHz

472kz1 1 kHz 1111 It 2610 ItiJN O~lswl500 k~ls $00 kit 4. l 230 kl 1, "ai '174 kl

CENTRAl. PACIFIC SANOA

UNITZO STATIS Page Pa5o

112E OPPOSITE PAGXE 140 kHz
4 S'z • ~ 475 1"'

SOTUIIT PACIPFg 4 4504 4 141 611*

A USTRIiA 't P 11ki,Ail
2 
i JSRA.O 412 40I3 66261

S Sydney 100 SOO 500 kll% 440.474. 12 32 3 12671.5 -:I
512 kH

2162 61t 2142 k4 2201 kN MIANA ISLANDS
4125 N:: 4125 kH 4428.? kH

S4 4 4245 tSEE OPPOSIT PAE

Cho 5,6,17
11553 215.5 k14 4215.5 ill 4512.6 ki

NlOES TO PACIIC AW41 COMMINICATI: IS -RANT: D0G 6 M 30 6 rm.
i42000-0600 r4eT. I 1ly*I5 Ce €onrinuous at other rise$. L.s pils 6441 k4t

I Of)Maeqo ForOarded vt a1ny Pacific Canadian 80103o *mould be ad-12 4* M a 842 %M8
dressed to ADIV9 VAICOUVER to ensure no charge. opl0d to delilery 12 6451: 2 I.,4 1l17 14k6t

21Continuoa-a teftR to 418" kept on thon 61 ope al "eot ftveu"clee 12 M1z 22 " ,a 210A 311
4279.75. 4?37, 12518.3. 14744 and 22242.5 18 0wth Cells be220
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31 tch 100-2100 G"lT.
41W1t 0 000-_2200 GM'.
$)NIftclh 2200-0600 GMT?.
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si34lt88h 0000-1400 GOVT. ie bar that .41 AVee tritte. .6.10 6 .4 8d0 sood * tO t8h1
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TABLE 2-5. USCG PACIFIC COMMUNICATIONS CENTERS (continued)

BANDS CUANOFI) 677061'.e &MOS 1GURDE0ONIN
CAL LCAION DAr ------ M T FREQUENCY CALL. LOCATION DkY- -b7M ?NZUEC

NORTHEAST PACIFIC
00UTMAS? PACIFIC

CAPALL ZONE UNI17(0 STATES So&a4

Nic -o. Zen'o: C ~ f I00 iN ,0 6 SoL. 44V,400 660
INIA bboa 100 6kt 100 k62 470 k6z Il. doig on a i sot 2162 4110 21 2 ..80 0670 k1o

4 41 222 k40 tt00 I-3403(r
I 3 ail N Mi 614 1, b r030I CALLING FNEQA3.6CCS

J2 .6 12 Maiz 1213 Ike Sor SOO k60 i,h4 t' (CI'o06Ie. 5-6111
16 M46z 1713:42 6k No: .iV6 IN, 10 I 0 "T 6 Mal~ 4363.0 66"

6e.4. CA o.I A.,0a -a N W. SSl817 0 430
ECUADOR 0R) .' 1 64.

NCO' Ouayoquool 100 600 100 k0: 468 kilo DIRECT PNINTING RAOIO?146T096E
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I NMl: N MIz 647. 1'.. (Assigned Frer..oo, ST0.,
12 NHI1M40 12711 kits 416.0 4"' '0S.5 kilo
16 MR: 16 Nil: 161 kH6 640u~ 614.33. 4 6353.481S . 3716 1 611

101.0 bkll 12SO1.0 k60 13001 0 6360
4470.0 k", 447 00 kma 1?211. 6"1

CH ILE 20202 .0 46z1 202020 k6z 1217. k60

CIV Valparaiso $00 kilz 500 kiz 433/464.5 k~lz SO VOICE FRIQUENE It$
4 301 4349 k~z (Cr Io '000*04'. Sho03

12 4 12174 kil 62004 400 5 406. 643
1A, .4: 16945 k1:04.54* 6o154. 84. 622 '1): 2473 k~3z 12342. 4A. 123. 400 31 0

CIA Anc006,to $00 k~ 500 k~lz 185 k s1 64W 6oc~hil.* Alaska SOO 410: SOO k60 41, 468
4 743 It'llo 2162 410; 0182 403 067 kill

I0. I INO 14k. Alaska. 500 k4, $00 40* 470 460,

60100 TO PACIIIC AR4VIN COIN'IIOCATLOWHN T; 221402*?12 o ~
CALLING FAEQUENCIL,

t) 12.0-2320 ra414 teleph~one kierkin jrMeacld 3633 Wis. 6110. Will 8Ch 0628.5

C." o Fr04uo.y 14.tI
4000.00 6200.0 k I 6586 4 663

NON Adak, Alaska S00 460 k"1 'IQ IN, 506

Ss0 VOICE r688lJECit$
(Cao r F00*. 11..1

413.346I 440. 7 663

6 00. a0 6200 16j 606.4 660

CENTRAL PACIFIC

LIMITE0 STATES

woo 6.11,6..I Soo46 180, 6" 3 &" W4 4
2 182 h6* 2482 46* 2670630z

CALLING rma08itsC 1

MAIAT equi0ped wues1 1 .I . U, ~
may send AMIE Seasag. I~ :I HIM0. I 6ug 6
WithLout Charge. Host0ae Chaor..I, 3-4)
Dust be loam Chan one 00 3011 22.7. 1141
Wallace In 2Iago andI
.. C via TtL2C. Thi SS VOICE faEQIN3CIEI
does no C ar-ly to (CaIie r F'qosmm, s106.,)
tnd ian Ocean se I CO. 4334.3 h6 .8 4. I'l I' 4408.7 I661

00.4 60 600 .0 663t 6106.4 kil8AMERZ CCLEZ %o. 12759 8041. L4I40 8041 S ,6 8745.4 468

SOUTHWEST PACIFIC

Nov Come, $00 613 500 66: 466 430

7182 skis 2180 46t 3670 460a

515 VOICE F111NII

600 0k611 4506 4 63

12342.4 kill 1313 26
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aviation and maritime. Each corporation involved in exploration and production
has its own, separate communications system. The exploration and production
companies contract with the drilling companies to drill exploration and
production wells. Appendix D lists the major U.S. petroleum and gas explora-
tion and production companies together with major U.S. companies specializing
in drilling operations.

All seismic vessels and drill ships are maritime flag vessels and as
such are equipped with HF radio as described earlier in Section 2.2.2. In addition
to HF communications, a number of the drill ships, seismic vessels and the

* fixed platforms are equipped with MARISAT terminals and are included in the
MARISAT vessel list presented earlier in Table 2-2. The fixed production
platforms are generally equipped with HF radio and, dependent upon their
location and proximity to other platforms and the shore, they may also be
equipped with MARISAT, VHF, or microwave. Fixed production platforms within
the continental limits of a foreign country are generally restricted to
transmission via that country's government-controlled communication carrier.

Typically, administrative, exploration and production information is
transmitted from the vessels and platforms to U.S. corporate headquarters
located primarily in Chicago, IL, Houston, TX, Los Angeles, CA, New York, NY,
San Francisco, CA, and Tulsa, OK.

Type of Services

The telecommunications services utilized by the U.S. offshore operations
include the following:

Voice
Data

* Facsimile (e.g., Seismic profiles and weather)
Telex and TWX

* Special services for MARISAT equipped operations (see Section 2.2.1)

Geographic Coverage

Figure 2-13 indicates the principal areas of exploration and production
activity of U.S. owned off-shore interests. Vessels in transit between these
sites and the United States normally transit the appropriate trade routes
shown earlier in Figure 2-10.

System Availability

Considering the heterogeneous nature of communications in the offshore
oil industry, system availability will vary from full time to part time
operation depending on the company. Our preliminary survey indicated that
during unattended periods in the various corporate communications centers,
hard copy transmissions are received for later action.
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2.4.2 Terminal/Interface Description

Equipment Type

A wide range of terminals are used in the U.S. offshore petroleum
industry depending upon the particular service requirements of each company.
These terminal types include teletypewriters, facsimile and data equipment.

Codes

For the industry's record and data transmission, codes include Inter-
national Telex, Baudot and ASCII.

Speeds and Protocols

Transmission speeds vary from 50 baud to 2400 bps depending upon the
particular equipment utilized. System protocols vary considerably between
companies for their private services but do include international Telex and
other commercial system protocols.

Terminal Locations

Figure 2-13 provides an indication of the locations of major U.S.
offshore petroleum operations and the cities housing their corporate head-
quarters. As indicated earlier, terminal locations are in the principal
areas of activity and the corporate centers (refer to Figure 2-13).

2.5 NATO COMMUNICATIONS SYSTEMS

Most NATO communications systems can be currently characterized as
manual, dedicated point-to-point analog circuits in a "hierarchical command-
oriented configuration". It has been determined that these systems do not
meet the command and control requirements of either NATO's military or
political users. This deficiency has led to the development of the NATO
Integrated Communications System (NICS), one of NATO's highest priority
efforts to solve its current communications problems. The NICS will replace
or absorb most of the existing NATO dedicated communications networks. As
a viable, rapid, secure, flexible, and survivable integrated system, it is
being implemented today under the control of a unique, independent NATO
organization formed in 1971: the NATO Integrated Communications System
Management Agency (NICSMA).

2.5.1 General Description

2.5.1.1 The NICS Concept

In terms of today's system, communications growth in the NATO environ-
ment has followed a classical evolutionary path. Voice and telegraph systems,
mostly manual, were established in user areas of activity and then inter-
connected by transmission links which were either NATO-owned or leased. For
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example, to meet common-user voice requirements, the entry point into NATO's
long-haul network is generally through a manual switchboard or console.
Specialized requirements of the NATO commanders, such as responsiveness, are
normally accommodated by direct connection of selected voice users, either
local or remote, which "bypass" a switchboard to ensure that a transmission
path is available when needed.

Although voice communications have been upgraded in performance and
service over the years, the penalties of a predominantly manual network
still remain. Automatic voice switching, when available, consists of
Private Automatic Branch Exchanges (PABXs) which provide dial service to
users within an area of activity. These PABXs have not been fully adapted
for extended area dialing or integrated into a uniform NATO numbering plan
for automatic switched services, since the automatic switching is typically
confined within individual areas or to adjoining areas of user activity.
Manual switchboards co-located with a PABX generally provide the long-haul
connectivity between PABXs. This means that in NATO today it is impossible
to place a call from, for example, NATO Headquarters in Belgium to AFSOUTH in

Naples, Italy, without going through a manual switchboard.

As in the case of voice communications, NATO's existing message system
is also old and outdated. Manual torn tape relay centers are located through-

out the Alliance, but information flow is slow and, in time of crisis or
military exercises, delays of many hours are not uncommon for even the important

traffic. Most of the message traffic is transmitted over NATO's ACE-HIGH
European "backbone" communications network located at over 80 sites ranging
from Norway to eastern Turkey. The carrier telegraph channels are applied
in the available frequency spectrum between carrier telephone channels.

The terminal equipment used in the torn tape centers is primarily
Siemens and Olivetti and a mixture of others. Equipment failures are common-
place,°more so today as replacement parts are difficult to obtain. Operation

and maintenance of the torn tape centers are primarily by the NATO military
forces.

The terminal equipment uses the simple CCITT 2, 5 unit Baudot code,

which is the International Telegraph Alphabet 2 - space (start) + 5 unit

Comite Consultatif International Telegraphique code 2 + mark (stop). Trans-

mission speeds which are limited by the terminal equipment being utilized
are primarily 50 baud -- although 75 baud is not uncommon.

After World War II the U.S., Canada, UK, Australia, and New Zealand

jointly developed the basic ACP (Allied Communications Publication) 127

still in use by NATO today. This torn tape station publication describes the

standard message formats, and alternate routing procedures , and protocols,

to be used. In the early 1970s NATO developed and published NATO Supplement
3 to ACP 127 which expanded and revised the formats and provides examples
for their use. NATO has been slow in changing to ACP 127 Supplement 3
although usage is mandatory with the introduction of the NICS.

It has become obvious to NATO's communications planners that the rapidly

expanding "individualized" communication networks discussed above should be

combined so that different types of user communications could traverse an
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automatically integrated switched system. Coordinated planning efforts to
include clear voice, secure voice, low-speed/medium-speed data, facsimile
and computer-to-computer communications needs then commenced within the NATO
framework to form the basis for the concept of the NICS today.

In the late 1960s the principal characteristics of the NICS concept
were based upon a common-user, automatically-switched nodal network. This
"grid-type network" configuration was chosen because it could provide improved
routing capability, better damage absorption and user-network separation.
Other characteristics of the concept included survivability (obtained by a
combination of dispersion and redundancy), avoidance of target areas, harden-
ing and some mobile reserves. High performance would be made possible by
automation of switching and control functions, use of medium and high-speed
telegraph and data transmission, automation of internal message distribution
and voice communications, and by encryption of all types of transmission.
Separation of the user from the network would be achieved; users could be
distinct from the network and only linked into it. This would provide better
protection for both the system and the user installation and flexibility for
users to enter or leave the network. Finally, existing transmission facili-
ties would be utilized to the maximum extent possible, resulting in economic
and manpower savings, more flexibility and redundancy.

In this NICS concept, the system would be based on the principle of
a circuit-switched telephone network through which all forms of traffic would
pass. This means that for ordinary or secure voice transmission, for a
telegraph message, for data transmission between computers or for facsimile,
normal CCITT, 4kHz four-wire telephone circuits would be used and users would
be provided with much-improved service. The main elements of the system
would be switching nodes, access switches, Message Distribution Centers
(MDCs) and transmission media.

From the telephone-user's point of view, a subscriber would be able to
call directly from his desk telephone to NICS subscribers in any NATO
country. If a called number were busy and the demander was entitled to pre-
cedence calls, lower priority calls would be automatically pre-empted after
a warning tone. Off-hook connections (pre-programmed connections between
defined subscribers) could be established without any delay just by lifting
the handset or pushing the appropriate button; this service provided with a
FLASH precedence would be called "Hot Line". Secure telephone facilities
would be available to selected subscribers as well as conference calls
involving three or more conferees. To transmit a message, a telephone con-
nection would be established under the same conditions and in the same time
as a telephone call. For multi-address messages, MDCs would provide automatic
distribution to all addressees, and could verify delivery upon request.
Precedence facilities as well as secure teletype conference and broadcast
facilities would also be provided.

2.5.1.2 Two Implementation Stages

After a detailed study of the NICS concept, the NICSMA concluded that
implementation would require two transition stages. These stages would allow
for further testing and experimentation to establish the feasibility of those
elements of the NICS which involved development risk. This approach would
also allow planners time to more fully define a mature NICS while simul-
taneously implementing those portions of the network which would provide an
early, much-needed improvement in the NATO communications capability.
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2.5.1.3 Stage I NICS

During the early 1970s planning for Stage I NICS, two major factors
had to be taken into consideration. First, the most urgent requirement in
NATO was to improve message traffic, so the existing manual torn tape tele-
graph relay system had to be automated. Second, the NATO SATCOM Phase II
satellites (ending their usable life) were due to be replaced by the newly-
designed Phase III satellites, and these would be of considerably greater
capacity than SATCOM Phase II.

The NATO-approved philosophy for the Stage I NICS was to accept that,
within the limited timeframe, it would be impossible to procure switching
nodes of the type and complexity defined in the overall NICS concept. The
Stage I implementation plan therefore envisaged the procurement of "off-the-
shelf" voice and telegraph access switches to be installed at locations of
major user concentrations, mainly major NATO headquarters and other principal
sites. Table 2-6 lists the Stage I military and political users and their
subscriber categories.

Stage I of the NICS, in development since the mid-1970s, will cost in
the order of $500M and is divided into three major subsystems:

IVSN (Initial Voice Switched Network)
TARE (Telegraph Automatic Relay Equipment)
SATCOM III (Ground and Space Segments)

In addition there are three other projects necessary to implement Stage I:

PVSP (Pilot Secure Voice Project)
Numerous terrestrial transmission media projects
SSIP (Sub-system Integration Project)

Table 2-6. NATO INTEGRATED COMMUNICATION SYSTEM USERS I
List of users encompasses
- NATO Headquarters

- The Political and Military authorities of all of the countries of
the Alliance

- The Headquarters of the Major NATO Commanders, the Headquarters
of their Subordinates and those Headquarters of National Forces
to which communications are eligible for common funding and
under the command and control of a Major NATO Commander

- The NATO Civil Wartime Agencies

Subscriber categories

Secure direct subscriber over 500
Non-secure direct subscriber over 1000
Secure indirect subscriber over 1000
Non-secure indirect subscriber over 6000

Operational direct line subscribers over 300
Single channel radio terminals under 100
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The three Stage I NICS subsystems and the three associated projects are

discussed below.

Initial Voice Switched Network (IVSN)

The IVSN program involves procurement of 24 operational access switches
together with two additional switches for training and software development.
Switch installation, which will start at the first site (Norfolk) in Spring,
1980, will take approximately two years. The switches will be connected in
groups and accepted at the sites on the dates indicated in Table 2-7. By
the end of 1980, direct links will have been provided to the major NATO
commanders (SACLANT, SACEUR, CINCHAN) as well as NATO Headquarters. The
training switch will be installed at the NATO Communications Training Center
which is situated at Latina just south of Rome. A software maintenance
switch will be installed in a new building to be constructed at NATO Head-
quarters, Evere, Belgium. The IVSN, when operational, will provide a modern
telephone system with characteristics similar to the U.S. AUTOVON.

Telegraph Automatic Relay Equipment (TARE)

The TARE program involves procurement of 18 operational message switches

plus two additional equipments for training and software development co-
located with their voice counterparts. Switch installation, beginning at
the first site (Norfolk) in May 1980, will take approximately three years.
Sites and acceptance dates are listed in Table 2-8. When completed, the
TARE network will be the largest message processing system in the world and
will provide telegraph services with characteristics similar to the U.S. AUTODIN.

NATO SATCOM III

The NATO SATCOM III subsystem presently consists of three satellites
(1 active, 2 in storage) in orbit over the North Atlantic and twelve fixed
ground terminals provided under the earlier SATCOM II program. This sub-
system will be enhanced with the addition of nine new fixed and two trans-
portable terminals and the upgrading of the existing twelve ground stations.
When completed this subsystem will provide the first all-digital "network"
within the NICS. The planned terminal site acceptance dates for the new
equipment, as well as the new site locations are listed in Table 2-9.

The three NATO III satellites were successfully launched in April 1976,

January 1977, and November 1978. The second NATO satellite, launched in
January 1977, has until recently been on loan to the U.S. authorities; in
return NATO will be provided with similar capacity, later on, from a U.S.
military satellite. As an interim measure, in order to make use of the
significantly greater capability of the NATO III satellites now in orbit,
the capacity of the existing twelve NATO static ground terminals has been
increased so as to extend the number of voice channels from 57 to 151.

The NATO III satellites provide three communications channels designated
as the 17MHz, 50MHz and 85MHz bands. One set of transponders, with a narrow
beam (NB) transmit antenna is used to relay the carriers in the 17MHz and
85 MHz bands. The remaining two transponders with a wide beam (WB) transmit
antenna are utilized to relay the carriers located in the 5014Hz band.
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TABLE 2-7

IVSN ACCESS SWITH LOCATIONS AND

INSTALLATION SCHEDULE

GROUP SITE PSA GPA FNA

1. NORFOLK, US JUL 80
CARP, CA AUG 80
KDLSAAS, NO AUG 80
CASTEAU, BE SEP 80
RHEINDAHLEN, GE SEP 80 OCT 80

2. NORTHWOOD, UK AUG 80
OEIRAS, PO SEP 80
OEGSTGEEST, NL OCT 80
BRUNSSUM, NL NOV 80 DEC 80
LATINA, IT (TRAINING) DEC 80

3. IM4IR, TU JAN 81

ERWIN, GE FEB 81
ATHENS, GR MAR 81
ANKARA, TU APR 81
VIBORG, DA MAY 81 JUL 81

4. VERONA, IT JUN 81
SANTA ROSA, IT JUL 81
RUPPERTSWEILER, GE AUG 81

REITAN, NO SEP 81
HEIDELBERG, GE OCT 81 NOV 81

5. PITREAVIE, UK NOV 81
VEDBAEK, DA DEC 81
EVERE, BE (SOFTWARE) JAN 82
EVERE, BE FEB 82
NAPLES, IT FEB 82
RENDSBURG, GE MAR 82 APR 82 MAY 82

PSA - PROVISIONAL SITE ACCEPTANCE
GPA - GROUP PROVISIONAL ACCEPTANCE
FNA - FINAL NETWORK ACCEPTANCE
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TABLE 2-8

TARE SWITCH INSTALLATION SCHEDULE

SEQUENCE
NUMBER SITE PSA*

1. NORFOLK, US Nov 80

2. MOLSAAS, NO Jan 81

3. COSTA DA CAPARICA, PO Mar 81

4. MAASTRICHT, NL May 81

5. GELINTEPE, TU Jul 81

6. IZ4IR, TU Sep 81

7. ATHENS, GR Sep 81

8. VIBORG, DA Jan 82

9. BAUMHOLDER, GE Mar 82

10. DEBERT, CA May 82

11. VERONA, IT Jul 82

12. LATINA, IT (TRAINING) Sep 82

13. SENDEN, GE Nov 82

14. EVERE, BE Jan 83

15. EVERE, BE (SOFTWARE) Mar 83

16. NAPLES, IT May 83

17. REITAN, NO Jul 83

18. PITREAVIE, UK Sep 83

19. NORTHWOOD, UK Nov 83

20. CASTEAU, BE Jan 84

* PSA - Provisional Site Acceptance
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TABLE 2-9

SATCOM III TERINAL INSTALLATION SCHEDULE

SITE PSA

LATINA, IT Jan 81

SACEUR (TRANSPORTABLE) Mar 81

SACLANT (TRANSPORTABLE) Mar 81

SCHOONHOVEN, NL May 81

NORFOLK, US Jun 81

EUSKIRCHEN, GE Jul 81

CARP, CA Aug 81

OAKHANGER, UK Sep 81

CIVITAVECCHIA, IT Oct 81

KESTER, BE Oct 81

VERONA, IT* Dec 81

LUNDEBAKKE, DA Jan 82

IZMIR, TU* Mar 82

LISBON, PR Apr 82

ANKARA, TU May 82

ATALANTI, GR Jun 82

EGGDOEN, NO Jul 82

KEFLAVIK, IC* Aug 82

BJERKVIK, NO* Sep 82

* NEW
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TABLE 2-9 (continued)

SITE PSA

BALADO BRIDGE, UK*. Nov 82

POLLY LAKE, CA* Dec 82

GIBRALTAR, UK* Feb 83

LANDAU, GE* Mar 83

CATANIA, IT* Apr 83

* NEWj
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The NB transponder transmit antenna illuminates the European Area,
while the WB transponder antenna illuminates both the European and the
Atlantic areas. A single receive antenna is utilized for both the European
and Atlantic areas for the purpose of reception of all communication signals
transmitted to the satellite.

Pilot Secure Voice Project (PSVP)

This project involves all the efforts required to provide a secure voice
capability for about 1500 NICS subscribers. A preliminary dedicated manual
network of 24 four-wire switchboards located at major user sites presently
exists. Ultimately, this network will become automatic and will be integrated
into the IVSN. The project is also developing high, medium, and low speed
cryptographic devices to be used in the IVSN, TARE, and SATCOM subsystems.

Numerous Terrestrial Transmission Media Projects

This work comprises the present and future NATO-owned subsystems such
as the "ACE HIGH" network (which provides line-of-sight and troposcatter
links at over 80 sites throughout the area of Allied Commtand Europe from
Norway to Eastern Turkey) together with the CIP-67 network (which will
provide line-of-sight links in the Central Region where a large number of
NATO subscribers are concentrated). Extensive use is also to be made of
PTT links.

In order to provide the additional transmission media facilities needed
to support the main NICS projects, the capacity of the existing NATO-owned
communications is being increased, and there are some 20 separate projects
being implemented by NICSMA under this heading. Where possible these new
links are to be digitalized. In general it is planned that the total NICS
transmission network will utilize satellite links, NATO-owned terrestrial
links and PTT links in roughly equal tertiary proportions.

Subsystem Integration Project (SSIP)

The most important and difficult aspect of Stage I is tying the major
subsystems and transmission media together on a site-by-site basis. The
SSIP will provide the ancillary facilities necessary at each site to ensure
that all of the equipments can function operationally as part of the total
NICS. The SSIP involves an enormous amount of detailed work in coordination

with the various NATO and national authorities concerned. The NICS involves
installations at 33 principal sites and, when allowance is made for the
secondary sites, the total number of different locations at which work must
be carried out will be approximately 300. At each site different configura-
tions and different local authorities are involved and thus no common plan
can be implemented to suit all. Table 2-10 lists the provisional site accept-
ance schedule for the first 21 NICS sites to receive the NICS SSIP technical
control facilities.

2.5.1.4 Stage II NICS

The requirement for further development and expansion of the NICS
beyond Stage I has already been agreed to in principle by NATO Heads of
State and Government when they met in Washington during May, 1978. This
further development of the NICS now forms part of the overall NATO Long-
Term Defense Program which was approved at that meeting.
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TABLE 2-10

TECHNICAL CONTROL FACILITIES AND INSTALLATION SCHEDULE*

Provisional
Sequence Site
Number Site Acceptance

1. NORTHWOOD, UK Feb 81

2. COSTA DA CAPARICA, PO Mar 81

3. KOLSAAS, NO Mar 81

4. MARRSTRICHT, NL Apr 81

5. GELINTEPE, TU Apr 81

6. VIBORG, DA May 81

IZMIR, TU May 81

8. CASTEAU, BE Jun 81

9. ANKARA, TU Jun 81

10. ATHENS, GR Jul 81

11. RHEINDAHLEN, GE Jul 81

12. NORFOLK, US Aug 81

13. BRUNSSUM, ML Aug 81

14. RUPPERTSWEILER, GE Sep 81

15. SANTA ROSA, IT Sep 81,

16. HEIDELBERG, GE Oct 81

17. CARP, CA Oct 81

18. VERONA, IT Nov 81

19. REITAN, NO Nov 81

20. OEIRAS, PO Dec 81

21. OEGSTGEEST, NL Dec 81

. (*) Agreed schedule comprising the first twenty one sites only
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Detailed proposals for this further development have now been produced
and are contained in the NICS Stage II Architecture Report which was presented
to the NATO Joint C-E Committee (NICS Policy Committee) at their semi-annual
meeting in Autumn 1979. It is anticipated that general approval of the
proposed architectural concept will be forthcoming during 1980.

The major aims of the Stage II Architecture are:

The integration of the Stage I separate subsystems into one over-
all system which will, to the maximum extent possible, operate in
the digital mode

Expansion and improvement of the quantity and quality of NICS
services to all entitled subscribers as foreseen when the original
NICS concept was approved

Enhanced survivability through the addition of nodal switches into
a meshed grid network and through the incorporation of increased
physical protection

Achievement of the maximum degree of interoperability with national
tactical and strategic communications systems through the use of
common standards, or of agreed interface equipments and/or pro-
cedure s

Increased security with the introduction of new cryptographic
equipment

It is anticipated that the capital costs for the NICS Stage II program
will amount to about $1.5 billion. Implementation of the program is planned
to take place over an approximate 15-year period. The aim will be to
achieve the Stage II goals in four steps although this is still subject to
approval by the NATO nations. Step 1 will involve digitization and expan-
sion of the NATO-owned transmission media together with the necessary security
protection. Step 2 will involve the installation of the nodal switches and
new and additional access equipment which will greatly expand NICS services
throughout NATO and will provide the basis for the final integration of the
NICS Stage I subsystems. Step 3 will involve the introduction of new wide-
band security equipment and associated automation. Last, Step 4 will see
the introduction of circuit switched telegraphy and the integration of the
TAPE network into a fully integrated system through the introduction of
Message Distribution Centers (MDCs).

2.5.1.5 The NICS Management Structure

The management responsibility for the NICS is divided between several
NATO bodies. As mentioned earlier, overall NICS policy is decided by the
NATO Joint C-E Committee on which all of the NATO nations except Iceland
are represented. The Committee, supported by a small, permanent secretariat,
meets semi-annually at NATO Headquarters.

The planning, development and implementation of the NICS is the res-
ponsibility of the NICSMA, located in Brussels near NATO Headquarters. At
present it has a staff of about 300 military and civilian personnel. NICSMA
is organized into three functional Divisions, each headed by a brigadier
general or equivalent responsible respectively for Planning and Engineering;
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Implementation; and System Direction and Support (logistics, network control,
procedures, manpower planning and training). The Agency staff includes
both civilian and military personnel drawn from most of the NATO nations
participating in the NICS.

The responsibility for day-to-day operation of the NICS is the task of
the NICS Control Organization. This consists of a Central Operating Authority
(COA) formed in January 1976, with a staff of about 60 personnel located at

SHAPE (Casteau), Belgium; five Regional Operating Centers (ROCs) located at
HQs ACLANT, ACCHAN, APNORTH, AFCENT and APSOUTH; a number of Local Control
Organizations (LCOs), roughly one to each nation; and the Technical Control
Facilities (TCFs) located at every major NICS equipment and transmission
media interface. The ROCs are partly formed, and planning for the LCOs
is underway. The latter are expected to take over the functions of the
several existing ACE HIGH and SATCOM control centers in the near future.
The COA will use as its main tool an automated NICS Network Control System
(NNCS) being developed to provide the equipment, communications and pro-
cedures necessary for control of the system. The COA, ROCs, LCOs, and TCFs
will all have 24-hour staff of five shifts.

Programs of logistic support for the NICS switches and other equipments
are being staffed. Selected spare parts will be stocked on-site and at
one or more main supply depots. Depot maintenance for the NICS is still
under study. The NATO Maintenance and Supply Agency (NAMSA) located in
Luxembourg will play a key role.

2.5.1.6 NATO Interoperability

Of particular interest to the WCAN II effort is that there are numerous
NATO Groups, Sub-Groups and Working Groups presently fostering cooperative
efforts to enhance interoperability of both the existing and future NATO
strategic and tactical communications.

In his 18 January 1977 report to Congress on "Rationalization/Standardization
Within NATO", former Secretary of Defense Donald Rumsfeld noted that despite
obstacles, the Alliance had made significant advances in communications inter-
connection and interoperability. He stated: "the United States has endorsed
the principle that, after 1985, members of the Alliance should adopt new
communications for use in NATO only if they are interoperable with other
national tactical .systems and the NATO Integrated Communications System
(NICS)". Achievement of this objective depends on Alliance endorsement of
the common communications Stage II architecture mentioned previously.
Although no real disagreement exists within NATO that interoperability is
the basis for a truly integrated system, methods for its accomplishment,
what parameters of the NATO Standard Agreements (STANAGS) to use, and the
level and degree of interoperability, have been difficult problems to solve.

Some commonality has been achieved through the use of agreed standards.
As an example, STANAG 5040, which deals with interoperability of tactical
systems, has been used for development and limited production of NATO inter-
face black boxes by France, Canada, West Germany and the United States.
NATO and NICSMA are tracking other standards which are in various stages of
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agreement. These cover telephone, telegraphic, civil/postal telegraphic
and telephoner and Automatic Data Processing systems. The United States has
also encouraged NATO participation in the development of specifications for
the future ACE HIGH digital replacement program by establishing agreements
to assess foreign candidate radios.

Perhaps one of the most important areas that these STANAGS must cover
is digitization techniques to be used by the NICS. This issue is presently
one of the thorniest in NATO telecommunications circles. In an effort to
conserve frequency spectrum, ease encryption and minimize interface problems
with tactical military systems, NICSMA has suggested future NICS systems
choose the DELTA modulation digitization technique. Yet the NICS must
also depend heavily upon European civil postal telegraphic and telephone
systems, all of which have chosen and use pulse code modulation. Both have
merits and limitations and the common method eventually chosen shall have
far-reaching implications. This issue is being debated by national experts
as part of the NICS Stage II architectural effort and will be resolved in
the Stage I/Stage II transition plan.

2.5.1.7 U.S./NATO Interface Points

For a number of years, both the United States and NATO have expended
considerable sums of money to operate, maintain and improve their unilateral
communications systems in Europe. Although they are independent systems,
they cover much of the same geographical area, use many parallel trans-
mission paths and, in some cases, co-locate equipment on site.

For example, the Defense Communications Agency (DCA) is converting
the United States backbone transmission system in Europe from an analog to
a digital network under its Digital European Backbone (DEB) program. One
of the project objectives is interconnection with NATO. Since 1975, there
have been eight European locations where existing portions of the U.S. DCS
interfaces with the present NATO twenty-year old ACE HIGH backbone communi-
cations. Although these interface points are presently for analog trans-
missions only, joint U.S./NATO tests have been successfully performed
proving the effectiveness of digital transmissions over existing ACE HIGH
operational troposcatter links.

Today there are also two "transparent" (automatic) message interfaces
between the U.S. AUTODIN switches at Croughton, UK, and Coltano, IT, and
the existing two NATO TARES (not to be confused with the yet-to-be-installed
NICS TARES) located at Northwood, UK, and Naples, IT. These interfaces,
implemented over a year ago, presently pass U.S./NATO message traffic at
600 baud (Coltano) and 75 baud (Croughton) respectively. They allow messages
to flow unrestricted between terminals. For example, NATO can pass traffic
automatically from England to Italy via AUTODIN (Northwood-Croughton-
Coltano-Naples) rather than directly.

In addition to these two automatic interfaces, nine other AUTODIN/NATO
manual interconnects exist:
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I
!NINE -- -
AUTODIN-NATO Link Speed (Baud)

Pirmasens - Erwin, GE 1200
Pirmasens - Kindsbach, GE 300
Pirmasens - Rupertsweiler, GE 75
Croughton - Maastricht, NL 300
Croughton - Casteau (SHAPE), BE 75
Croughton - Kolsaas, NO 75
Coltano - Bagnoli, IT 75
Coltano - Izmir, TTJ 75
Coltano - Verona, IT 75

These manual links use either the existing DCS/ACE HIGH transmission
networks or PTT links. With the exception of Erwin, NATO has supplied and
maintains the terminal equipment at these NATO sites.

Next year the first of five NICS/AUTODIN interfaces will be implemented

at Norfolk with AUTODIN connections to at least the Maastricht (Croughton),
Baumholder (Pirmasens), Verona (Coltano), and Northwood (Croughton) NICS
TARES (to follow in that order -- tied to NICS TARE installation schedule).
These connections are being arranged through U.S./NATO MoUs (Memoranda of
Understanding) with the major NATO commanders as in the previous cases.
The U.S.-developed terminal hardware will be capable of speeds up to 4800 bps,
but these new interfaces will be maintained at 600 baud (the presently
planned trunking capability of the NICS TARES). As before, the U.S. will
provide the interface boxes, crypto equipment and modems at no cost to NATO
at the appropriate AUTODIN switch locations, and operate and maintain the
equipment.

It should be noted that in addition to the ACE HIGH and NICS TARE inter-
faces with the U.S. Defense Communications System, other arrangements have
been agreed to concerning interconnections between the satellite ground
terminals of both NATO and the United States.

Having described the current and emerging NATO communications systems,

it is appropriate to summarize these systems as follows:

Ownership

The existing NATO system is owned by the fifteen NATO member organiza-
tions and administered primarily by the representative military organizations.

Type of Services

The current NATO system provides a wide range of clear and secure
manual services including:

Voice

Message
Data

. Facsimile
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Geographic Coverage

As shown in Figure 2-14, the NATO system serves all member nations in
Europe as well as Iceland, the U.S. and Canada.

System Availability

The NATO system operates continuously, 24 hours per day, 7 days per week.

Equipment Type

As discussed earlier, the current NATO systems consist of an assortment
of non-standard equipment; although with the introduction of Stage I NICS,
the equipment and operations will be standardized.

Codes

The current message code utilized in the NATO system is the CCITT 2 (5-
unit Baudot).

Speeds and Protocols

Current message speeds are 50 to 75 Baud using ACP 127 and NATO
Supplement 3 protocols. NICS will utilize up to 600 Baud in the NATO
Supplement 3 protocol format.

Terminal Locations

Current NATO terminals are located throughout Europe, Iceland, Canada
and the U.S. Tables 2-7 through 2-9 provided an indication of the emerging
IVSN, TARE, and SATCOM III terminal locations.
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CHAPTER THREE

PRELIMINARY ASSESSMENT OF SUBSCRIBER COMMUNICATIONS
SYSTEMS AS APPLIED TO WCAN II NEEDS

This chapter provides an overview of the subscriber communications
systems described in Chapter 2 and presents a preliminary assessment
of the potential applicability of these systems as interfaces for
WCAN Phase II crisis alerting.

3.1 OVERVIEW OF EXISTING SUBSCRIBER COMMUNICATIONS SYSTEMS

Table 3-1 presents a condensation of the descriptions of the nine
subscriber communications systems described earlier in Chapter Two.
This table contains the fundamental characteristics of these systems
that are pertinent in assessing their suitability for inclusion in
plans for WCAN II. A review of this information indicates that the
communications mode which provides the most commonality among these
subscriber groups is international Telex. It also shows that there is
considerable overlap in the geographical coverage of these systems,
particularly in areas of major trade/transportation routes.

3.2 POTENTIAL APPLICABILITY OF SUBSCRIBER SYSTEMS TO WCAN II

A review of Table 3-i reveals interconnectivity already exists
among the identified subscriber groups, at least in certain central
locations. Table 3-2 shows the degree of this interconnectivity. As
indicated, all of the subscriber groups, except NATO, use international
standard Telex as part of their communications systems. The table
also shows that the Coast Guard is connected to Telex, AUTODIN, the
AFTN switch at Kansas City (which in turn is connected to ARINC, SITA
and the FAA), and MARISAT and also monitors the 500 Kz distress
frequency. MARISAT is connected to the international Telex network,
the Coast Guard, vessels at sea and oil platforms. The 500 KHz distress
frequency is continuously monitored by all vessels and oil platforms
at sea, by commercial/private maritime shore stations and by the Coast
Guard. The Coast Guard and the NATO communications systems are
connected to AUTODIN.
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Table 3-2. SUBSCRIBER SYSTEM INTERCONNECT MATRIX
Interconnectivit_

Subscriber System Telex AUTODIN AFTN USCG 500kHz MARISAT

ATN X X

INC X X

SITA X X

AA X X X

KARISAT X X X

Commercial/Private X X X X
Mritime

oast Guard X X X K X X

off-Shore X X X
Petroleum

NATO X X

1

NATO-flag vessels
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An analysis of the interconnect patterns evident in Table 3-2
and other information which was presented in Chapter Two indicates
that it may be possible to provide comprehensive worldwide com-
munications coverage with a minimum number of AUTODIN installations.
A preliminary assessment of this potential, based on the information
available to date, indicates that a relatively small number of
strategically placed AUTODIN terminals in the United States could
provide worldwide coverage. Neglecting speed, protocol, and other
related systems interfacing problems in this preliminary assessment,
a number of potential AUTODIN interfaces emerge as shown in Table
3-3.

The efforts in Task 3 will focus on the evaluation of these
identified subscriber comunications systems in terms of their
applicability to WCAN II.
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TABLE 3-3, POTENTIAL AUTODIN INTERFACES

SUBSCRIBER AUTODIN SUBSCRIBERS
GROUP INTERFACE SERVED

LOCATION

Commercial ARINC (Chicago) ARINC, AFTN, SITA,
Aviation FAA

Maritime COMSAT (Southbury, MARISAT Subscribers
CT) Maritime, USCG

Offshore Petroleum

COMSAT (Santa MARISAT Subscribers
Paula, CA) Maritime, USG

Offshore Petroleum

USCG Presently connects Maritime, USCG
to AUTODIN at New Offshore Petroleum
York, San Francisco,
Guam, Washington, DC

Offshore Petroleum COMSAT, USCG Offshore Petroleum
Industry

NATO Presently connects NATO allied countries
to AUTODIN
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APPENDIX A

AERONAUTICAL FIXED TELECOMMUNICATIONS NETWORK (AFTN)
DETAILED DATA

The data in this Appendix represent a sample of AFTN regional

information included in the Air Navigation Plan (A.P). This Appendix

includes data representative of the North Atlantic (NAT), North

American (NAM) and Pacific (PAC) regions only. Similar sets of

tables are on file for the following regions:

" Middle East (MID) and South East Asia (SEA)

" Europe (EUR)

" Africa-Indian Ocean (AFI)

" Caribbean (CAR) and South American (SAM)

Pages A-2 through A-7 of this Appendix describe the various

AFTN Telecommunications Services. Pages A-8 through A-18 are tables

of AFTN terminal locations and types of Fixed Telecommunications

Services (e.g. landline teletypewriter, radio telephone). Pages A-19

through A-36 are tables of AFTN terminal locations and descriptions of

these terminal facilities (e.g. function, number of channels, service

range, frequency of operation).
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Part III

COMMUNICATIONS

I.- Introduction dal-S6ndre Strdmfjord. The SCOTICE segment of the channel
between Reykjavik ar.d London operates at 75 bauds, whilst the

1. 1 The relevant Standards, Recommended Practices and Pro- ICECAN segment operates at 50 bauds.
cedures to be applied are contained in:

1) Annex 10 - Aeronautical Telecommunications, Volumes 1 2.2.1.2 Spech/Remo:e Control Circuit
and II; A combined speech/remote control circuit replacing the former

2) Regional Supplementary Procedures - Applicable in the western segment of telegraph channel IB in the ICECAN cable
Regions (Doc 7030). permits operation of G PS ER-VHF channels at Frederiksdal and

Prins Christian Sund from Gander. Liaison between the air-
1.2 Background information which is or imporane in the ground staffs at the la:ner three aeronautical stations is permitted
understanding and effective application of the Plan is contained and also relay of air-.ound messages as desired.
in the Reports of the Fifth North Atlantic Regional Air Navip-
tion Meeting (Doc 8879/NAT V), Agenda Items 4, 15 and 16, 2.2.1.2.1 Second Tek.pewriter Channel
and the Asia/Pacific Regional Air Navigation Meeting (Doc [NAT IV, Rec. 6/31
9077-ASIA/PAC (1973) ), Agenda Items 13, 14, 16 and 17, and
the Limited North Atlantic Regional Air Navigation Meeting An AFTN channel sp"it at Reykjavik is to provide duplex chan-
(Doc 9182 (1976) ), Agenda Items 1.1, 3 and 4, supplemented by nels between Reykja, .I and London and between Reykjavik and
those appropriate to the NAT/NAM/PAC Regions which are Montreal, to be used also for overspill AFTN traffic between
contained in the Reports of the other Regional Air Navigation Europe and Montrea! with Reykjavik effecting any necessary
Meetings listed in the Preface (page 0-5). relay.

1.3 RAN Meeting recommendations shown within brackets 2.2.1.2.2 Third and Fourth Teleryewriter Channels
below a heading indicate the source of the paragraph or sub-
paragraph following that heading. They are shown immediately Two direct AFTN DLplex channels are to be provided between
following each paragraph or sub-paragraph either when there is London and Montreal.
no heading, or when the sub-paragraphs have their origin in
different recommendations. 2.3 Additional AF77 Channel United Kingdom-Canada

(NAT V. Rec. 15/1

The recommended additional direct circuit London-Montreal is
2.- Aeronautical Fixed Service integrated with the two existing direct channels from a system

(Table COM I, Charts COM 1. 2 and ) point of view.

2.1 Genera 2.4 AFTN Message Compilation

2.1.i The aeronautical fixed service plan comprises: (NAT V. Rec. 15/161

Methods should be devised and applied, including use of pro for-1) AFTN circuits (Table COM 1, Chan COM 1); : mus, automatic equipment, etc., to permit AFTN messages to be
2) exclusive ATS direct speech circuits (Chart COM 3). prepared by non-specWized personnel, particularly with regard to

the use of correct AFTN format, thus speeding the injection of
Note. - The detiled arrangements q/ the SCOTICERCECAN traffic into automatic systems.

lan&w and cable sysstm we shaw in hor COM 2_r cone-
5. . Prouion of Auro-twc Swnichug.actl aaes

IASIA/PAC, Rec. 13/21
2.2 Furnctoas of the SCOTICE/ICECAN Landow and Cabe
System -. - Fully automatic message switching facilities should be provided

or retained at the following AFTN centres: Anchorage,
2.2.1 A combination AFTN, AFS. and speech landline/cable Honolulu. San Francico.
connecting Canada, Greenland. Iceland and Scotland (termed
the SCOTICE/ICECAN System) is designed to provide two 2.6 Ent,/&ir Pointa
telephony channels and four teletypewriter channels. The func- [ASIA/PAC, Rec. 131
tional allocations of this system are detailed below and are illustr-
ated in Chan COM 2. The entry/exit points

2.2. 1.1 irmt Tekey'evwriter Chanel I) between the SEA and PAC Regions should be Tokyo, Manilaand Sydney.

This channel is to provide an AFTN channel between London 2) between the PAC and NAM Regions should be San Fran-
and Reykjavik (SCOTICE Cable). and also an AFTN channel cisc;
Reykjavik-S6ndre Strdmford utilising the Eastern segment of 3) between the PAC and SAM Regions should be Balboa and
Channel I in the ICECAN Cable and a VHF RTT link Frederiks- Santiago.
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2.7 Circuit Occupancv y.leosureme t .ote. - T-t basic A n3 requirenint is for the proision of telecom-
IASIA/PAC. Rec. 13/71 municotion *.%:dines giving direct speech commuicantot capabilth.not neesa- .. direct A TS speech cirruit$.

AFTN circuits should be arranged for peak hour occupancy to be I Doc 9182. 3. 11
determined on a routine basis. Frequency of measurements
should be adequate to detect approaching overload situations to 2.11.2.2 -',lementation
enable additional channel capacity to be provided before a situa- .- SIA/PAC. Rec. 17/211
tion involving regular overload occurs.

The priorit:. in implementation of the recommended ATS Direct
2.8 RT Circuit Performance Speech circ-.,its is listed in Part 11 (ATS), 6.3.

[ASIA/PAC, Rec. 13/91

* , PAC States concerned should arrange to exchange circuit perfor.
mance data when required for solving specific problems. 3.- Aeronautical Mobile Service(Table COM 2, Chart COM 4)

2.9 Transit lime Statistics 3.1 Generz!
[ASIAIPAC, Rec. 13/1

1) PAC States concerned should arrange to exchange transit 3.1.1 The Aeronautical Mobile Service Communication plan
time statistics, whenever required, in order to resolve specific comprises all facilities recommended in respect to air/ground
problema communi,:aions for international air navigation. The plan isprobemldetailed in Tabte COM 2.

2) The recorded data should be exchanged directly between the

correspondent stations, with copies to Administrations con. 3.1.2 SELCAL Checks on GP VHFChannd
cerned and to the ICAO Regional Office. (NAT V, Rec. 16/251

3.1.2.1 In order to reduce the number of transmissions on HF
AMS chan.nels, the SELCAL check should, whenever possible,

2.10 Implementation be conducted on the GP VHF channel at the time of allocation ofprimary an4 secondary frequencies.

2.10.1 Profn of Auomatnc Switching Facilitis
(ASIA/PAC, Rec. 17/331 3.1.2.2 Seiecriw Calling System (SELCAL)

Automatic switching facilities should be provided at the San (ASIA/PAC, Rec. 14/61
Francisco COM Centre as soon as practicable, but not later than I) Selectibe calling (SELCAL) devices should be employed at
the fourth quarter of 1977. HF aercautical stations and wherever possible and necessary

on VHF/GP frequencies.
2.10.2 Implementation of the AF7V Plan 2) An established SELCAL facility should be notified to users by

[ASIA/PAC, Rec. 17/341 publication of the appropriate information

Efforts should be intensified to improve the AFTN with a view to
implementing the new plan in its entirety as soon as practicable 3.2 VHF Aeronautical Mobile Facilitiet Plai
but not later than 31 December 1978.

3.2.1 Genevral
2..11 A7SDfmrerSpeech C;rl INAT TV, Rec. 7/7 and NAT V, Rec. 415 Notel

(Charts COM 2 and 3) 3.2.1.1 The Canadian and United States administrations are to

2.11.1 A direct speech capability between Canada, Iceland and co-ordinate frequency assignments for those VHF facilities
required for North Atlantic West of 30W and Pacific ooeratiotsthe United Kingdom should consist of the following: and which are located in the North American ContinefL

I) One channel with selective calling facilities providing direct
speech communications between the following points of adja-
cent air trafiic control centres (or air/ground stations): 3.2.1.2 Dtilopment and Applkea,on ofGeographxal , pa~tm.

C-uena in the NAM and EUR Regions- Gander ATC - Reykjavik ATC (NAT V, Rec. 16/1

- Gander ATS - Prestwick ATC The approiate frequency planning bodies in the NAM and EUR

- Rekiavik ATC - Prestwick ATC Regions should develop as necessary, and apply, any addiujpal
criteria fro the geographical separatiot of VHF aci'it.,,. toand conference type simultaneous speech communications ensure there is adequate frequency protection for the stated ATSamongt the three centrer, VHF communications requirements.

2) a Gander-Prestwick (WC) Direct CicuiL

2.11.2 l~Iume4ntate, 3.2.1.3 A.,licanon of Georraphic! Sepaanon Crem n
[NAT V, Rec. IS/ I Cerin Areas of the NAT Regtm

The ATS speech circuit Reykjavik-Stavanger should be imple- V, Rec. 16/91
mented as soon as new switching arrangements at Prestwick Are The agreed geographical separation criteria tor the EUR Region
available. Additionally Iceland, Norway and the United Kingdom should be amplied within those areas of the NAT Region East of
should co-ordinate arrangements for through switching of the 309W whe-e no international frequency planning body exists, and
Stavanger-Prestwick and Prestwick-Reykjavik ATS speech cu. the agreed criteria for the NAM Region in those -reas west of
cuits 300W.
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3.2.1.4 Derelopmern of Geographical Separation Criteria for Note 2. - Filri' "DEP messages while en-route is to be avoided to
1'HF Communications Strrng SST Operations the extent possibie .nce these messages can be filed at the point oJ

[NAT V, Rec. 16/101 departure for trar._ -. ssaon on the AFTN. Non-comphance with this
procedure leads to -- necessao loading of the air-to-ground channels.The appropriate international frequency planning bodies of the

NAM and EUR Regions should develop additional geographical
separation criteria, when so required. to ensure the necessary fre- 3.3 HF En-Rou: Communcations
quency protection for any specific VHF requirements for SST
operations. 3.3.1 Optimum Use of HF Channels Assigned and

Reduction c 'Guard on Discrete HF Channels
at Aeronauz,:al Stations
[NAT V, R.ecs. 16/1 and 16/21

3.2.1.5 Potential Interference Involving When designating Primary and Secondary frequencies. aero-
Extended-Range VHF Facilities nautical stations s. uld take into consideration the need to avoid
[SP NAT (1965), Rec. 6.jx/4] overloading on HI channels employed and utilize to the extent

In assigning frequencies for extended range VHF facilities due practicable all ass:.ned frequencies available which are suitable
consideration should be given to all possibilities of interference for the operation.
which might result. Note. - Aerona-ncal stations may discontinue guard on discrete

HF channels assigned to them if the cipected seasonal propagation
conditions indicate :;.at their use will not be required for certain periods
provided pnor coo,'dination is effected berwee all aeronautical sta-

3.2.1.6 Frequency Assignments for VHF Operational tions concerned and with the users. Such action should be promulgated
Control Channels by AIRACANOTAM.f Frequencies guarded at any time should be such
[NAT V, Rec. 16/261 as to permit comm. -ications with aircraft anywhere at that time within

I) Where a requirement exists for provision of Pilot-to-Cam- the area served. Ar'iex 15 requires that the watch schedules be pub-
pany VHF communication channels, frequencies ior such lished in States' Al.
channels for locations west of 30OW should be assigned from
the group 128.825 to 132.025 MHz inclusive and for locations
east of 30OW from the group 131.4 to 131.95 MHz inclusive 3.3.2 Interim Fa-!y of Frequenciesfor NAT SSB A3J Operations
and specific assignements co-ordinaed between the airline [NAT V, Rmc. 16/5
operating agencies and Administrations concerned. In view of the u.-_ent requirement for securing an additional

Note- In the United States and Canada. frequencies in the family of frequemes for implementation at Gander, Shannon.
band 128.825 to 132.025 MHz have already been assigned for en- New York and r sykjavik for SSB A3i operations, immediateroute communicationsRandkthereforermayBnotJbepavailable foreinter
route communications and therefore may not be availablefor inter- action should be ta Len to obtain frequencies for interim use until
national use in these countries. a family is availat:* perhaps from the EUR Region.

2) Assignments made in this respect should be notified to ICAO
for promulgation. Note. - Conside-ation may be given to securing the use of 2031

kHz from the NA T.4 famity and efforts should also be made to secure
3.2-1.7 VHF frequency 123.1 MHz is the SAR scene-of-action frequencies of the order of S or 6 MH: and 9 or 10 MHz -a complete
auxiliary channeL . this interim A3Jfa-uly. Frequency 2931 kiHz could continue to be

- used at other assig'ied locations * 7the NAT area in the DSB or
3.2.1.8 The attention of all concerned is directed to the need to SSBIAJH modes.
restrict the use of the VHF Emergency Frequency 121.5 MHz to
that outlined in Annex 1O, Volume 1. Part II, Chapter 4. 4.1.3.L 3.3.3 Assessment of Additional Frequency Requirements

. -. " for SSB A31 Operations
[NAT V, Rac. 16/61

3.2.1.9 Defivery by Prins Christian Sund of When the majority of aircraft are equipped to operate with SSB

AMS Tmlfor ander. A3 equipment, the States concerned snould assess the n.ed for
conversion of addinonal NAT frequencies to SSB A3 operation

All concerned should keep under review the possible need to with a view to prc.',ping appropriate amendments to the AMS
improve the transit time of aircraft messages received at Prim ln.
Christian Sued for delivery to Gander.

3.3.4 Aft'tl Reportngrnti Sch$€/ la
3.2. I. l0 In order to provide adequate coverage to the maximum
distance possible on the main arterial routes in the PAC area, When the provisiocs of Annex 10, Vol. U, 5.2.2.2.4 or 5.2.2.3.1.2
extended range VHF installations should be established at Iocs- are applied, repor-mg schedules for transmission of position
tions shown in Table COM 2. reports and "Operations Normal" reports (if employed) should

be designated after correlation between the appropriate aero-
3.2.1.11 Aircraft stations when filing an air-to.ground message nautical stations so as to ensure minimum conflict for the net-
requiring relay by an aeronau:tical station, should be permitted work operations.
normally to include not more than two aircraft operating agency
addresses, in addition to the addressee referred to in (a) of Note. - W"en ,'lied in association with Annex 10. Vol. II.
2.1.1.4 of PANS-RAC, Part VIII (Doc 4444) (aircraft operators 5.2.2.2.4. the desigr.-uon of reporting nines will be done by a "Regu-
may nominate the addressees on a predetermined basis). lar Station ". Appl aon in association wih 5. 2.2.). 1.2 of Annex 10.

Vol. Ii. will result in :ne designation being made by the network station
Note I. - Under exceptral circumstances messages containing with which tiw airr "t makes its preflight check or its intial contact

more than two addressers may be filed but these wod be limited to after take-off.
addressees concerned with the te of the message. ISUPPSI
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3.3.5 Iniroduction olSSB in the International HF 3) in the case o' .-n unidentified interfering station, to notify the
Aeronautical Miobile Service Regional OtT - concerned.
IASIA/PAC. Rec. 14/41 4) however. in : e case of persistent harmfu interference to an

In areas where complete VHF en-route coverage cannot be pro- aeronautical iervice which may affect safety, to immediately
vided. urgent consideration should be given by States to report to ICAO and to the ITU using the prescribed format,
introducing SSB (A3H and A3) transmit/receive capability at for appropriai- action.
the MWARA (Major World Air Route Area) network stations Comment: The Regional Office wil circulate the information
under their jurisdiction on a co-ordinated basis as soon as prac- received on ,-.eroerence to other States as appropriate in an
ticable but not later than 31 December 1978. endeavour to ;Jenti.f the interfenng station. The ICAO rechnical

Assistance Regional Electronics Engineer will provide a raluable

3.3.6 Operational Efficiency at VOLMET HF Stanons contribution in this regard.

[ASIA/PAC, Rec. 14/7

Provision should be made at en-route and VOLMET HF stations 3.3.8 Impleme:-tion
for:

1) modern equipment, taking into account the following factor Amendments to the SP-RDARA (Regional and
Domestic Air Rotce Areas) Network

a) transmitters with adequate power output; [ASIA/PAC. Rec. 17/391

b) adequate standby equipment and power; The aeronautical stations listed below along with the assigned fre-

c) efficient antennae, feeder lines and related equipment; quencies should be added to the network as soon as practicable,
but not later than 30 September 1974.

d) transmitted signal monitoring provisions for VOLMET
broadcast. Frequencies

Aeronautical Stl-on (kHz)
2) adequate premises and operating environment, taking into

account the following factors: Cook Island -

a) arranging the layout of the equipment in the station to Rarotonga 3460, 65758924, 11391
conform to good engineering practices; 8924 11391

Ellice Island
b) sound-proofing and air-conditioning the station; Funafuti 6575, 3924

c) selection of low noise reception site. Gilbert Island

3) full application of the operational provisions contained in Tarawa 3460, 6575
Volume I of Annex 10, including special attention to: 8924, 11319
a) transmission techniques; Niue Island

b) call sign identification procedures; Alofi 3460,6575

c) 24 hours daily continuous operation; To Intl. 3460, 6575 924

d) checking quality of modulation. Western Samov

4) adequate co-ordinat: n between mobile and fixed services Apia/Faleolo 3460, 6575
taking into account the need to accommodate the agreed tran-
sit times for message handling between origin and destination
stations. 4.- Aeronautical Radionavigatlon Service

Comment. Direnws on handling techniques for transfer of (Table COM 3, Charts COM 5N. 5P. 6 and 7)
messages are contained in the Report of the VI Session of the
COM Division (Doc 7031, COMI551-1, pages VII-6 to V11-18). 4.1 General

5) employment of fully trained operating and supervisory per- 4.1.1 The plan for radionavigation aids designates for each oca-
sonnel of appropriate grade and in sufficient numbers, and tion the aids required for all functions and, with some exceptions,
arranging periodic refresher courses for the station personnel the frequency to be used.

3.3.7 Elimination of Interference on HF R TF Frequencies 4.1.2 Radio Na'amd Frequency Plannng
jASIA/PAC. Rec. 14/81 [NAT V. Rec. 4/51

States are urged: The appropriate frequency planning bodies in the EUR and NAM

1) to co-ordinate on a national basis with the appropriate Regions should, in their respective areas, co-ordinate, as necess-
interested authorities a programme directed towards achiev- ary, the frequer-y assignments for the radio navaids facilities
ing the elimination of the interference currently being recommended, to ensure that there is adequate frequency protec-
experienced on some of the frequencies allocated to the Aero- tion.
nautical Mobile 4R) Service in the Region;

2) when reviewing methods for developing such a national Note. - In general the planning criteria applyfor the NAM Regionprogramme, to cnsider the procedures prescribed in: to the west of long.aide 300 W andfor the EUR Region to the east of
this meridin

- Chapter Ill. Article 9 (Notification and Recording of Fre-
quencies in the Master International Frequency Register); 4.1.3 Frequenn Protection for VHFIUHF Nava s

- Article 13 on International Monitoring; Related to SST High Level Tracks

- Article 15 on Procedure in a cse of Harmful Interference, States. in their fr,,ure planning of VHF/UHF Navaids, e.g. VOR
of the ITU Radio Regulations. and DME, shoui4:

AS
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1) give early consideration to the need to provide frequency pro- path paired frequency will be selected in accordance with
tection to a standard service height of 20000 m (66000 't) Annex 10. Volume 1. Part 1. 3 1.5.1 (Amendment 52)-
where these facilities are directly relevant to SST high level [Amendment NAM/CAR 74/2 COMI
tracks;

2) take full advantage of methods for adapting the service areas 3) where DME is located with VOR or ILS facilities that are
to the operational requirement of such facilities. e.g. by the operating on odd twentieths of a megahertz, the channel
"keyhole" method. assignment will be the corresponding "Y" channel shown in

(NAT V. Rec. 4/61 Annex 10, Volume 1. Part 1. 3.5.2.3.3.
(Amendment NAM/CAR 71/2 COM Revised)

4.1.4 To assist in the assignment of frequencies, LF/MF and
VHF frequencies presently assigned are listed in ascending order
in the indexes to Table COM 3. These indexes do not show the
status of implementation of the facilities. 4.3.3 Siting of VOR and DME

(ASIA/PAC, Rec. 16/41

Where a requirement has been established, VOR and DME
4.2 Long-distance Radionavigation Aids should be so collocated as to facilitate the provision of anoptimum air traffic control and air navigation system within the4.2.1 The basic long-distance radionavigation aids included in terminal area. The precise siting of aids to provide for such a
the plan are CONSOL and LORAN, supplemented by a number system should be decided in consultation with operators con-
of high-powered non-directional radio beacons (NDB). The sta- cerned. Where DME is provided by means of TACAN. it should
tions constituting the LORAN and CONSOL plans do not appear be collocated and frequency paired with its associated VOR.
in the tabulations, but on Charts COM SN and SP only.

4.2.2 Aircraft Long-Range Navigation Requirements
on Exreme Northern Routes 4.4 Implementation
[NAT V, Rec. 4/71

Aircraft flying typical air routes in the NAM area (of. ATS Chart 4.4.1 General Guidance on Priorities for Implementation of
3) such as Alert-Anchorage. Resolute-Anchorage, Frobisher- Required Radio Navigation Aids
Anchorage, and Frobisher-Seattle, should be provided with [ASIA/PAC, Rec. 17/40]
suitable long-range navigation equipment for sectors of such
routes not adequately provided with en-route navigation aids. 1) First priority should be given, no( necessarily in the sequence

listed, to co-ordinate implementation of:
- required aids (VOR, VOR/DME) for ATC terminal area

4.2.3 Withdrawal of LORAN-A Stations operations at aerodromes,tsp NAT/PAC (1974), Recs. 1/2 and I/'41oprtnsaaedoe;
- required aids for approach and landing;

4.2.3.1 * The date for the withdrawal of LORAN-A facilities from - necessa improvements to existing ILS installations to
the NAT Regional Plan is 29 December 1977. ensure that the ILS performs to at least the Facility Perfor-

4.2.3.2 The LORAN-A stations now included in the PAC mance Category I Standards of Annex 10
Regional Plan should be retained in operation up to at least 31 - improved ILS performance at aerodromes used by heavy
December 1979, on the understanding that, should justified transport jet aircraft;
requirements for an extension of operation beyond that date be
brought forward, this be made the subject of further review. - required aids (VOR, VOR/DME and/or NDB) at key en-

route or terminal area points to meet the needs of the Air
Traffic Services.

4.3 Short-Distance Radionavigation Aids
and Approach and Landing Aids 2) Second priority should be given, not necessarily in the

4.3.1 The basic short-distance radionavigation aids included in sequence listed, to co-ordinate implementation of.
the Plan are Very High Frequency Omnidirectional Radio Range - required en-route aids (VOR, VOR/DME and/or NDB)
(VOR) associated with Distance Measuring Equipment (DME) at other key points for transition from oceanic to continen-
and Non-directional Radio Beacons (NDB). The basic final tal ATS environment;
approach and landing aid is the Instrument Landing System - upgrading of existing Facility Performance Category I ILS
(ILS). systems to Facility Performance Category I where(Amendiment NAM/CAR 74/2 COMI required.

4.3.2 Within the United States of America:. 3) Third priority should be given to implementation of the
remaining radio navigation aids' requirements for en-routei) VOR frequency assignments for general use between 108 and ATS operations/aircraft navigation purposes in co-ordination

117.975 MHz may be made on odd twentieths of a megahertz with priorities for establishment of the plan of ATS routes.
as of 1973;
(Amendment NAMICAR 71/2 COM Revised)

21 IS tocalizer assignments for restricted use between 108 and 4.4.2 When radio navigation aids have been installed, they
111.975 MHz may be made on odd tenths plus a twentieth of should be commissioned and made operationally available to the
a megahertz. Localizer assignments on odd tenths will con- relevant performance capability as soon as practicable.
tinue to be made on a general use basis. The appropriate glide (ASIAIPAC. Rec. 17/411
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S.- Aeronautical Broadcasting Service information, duplicating the VOLMET data. be transmitted to an
aircraft. unless specific fly requested from the aircraft.

5. 1 General
'Vote. - Maximum possible use could be made of simplified formats

5.1.1 The plan for radiotelephony broadcasts of meteorological and abbreviations in preparing airline operating agency, originated
information (VOLMET) from designated locations on a time- messages for transmission to aircraft, e.g. in lieu of giing a complete
shared basis appears in Table MET 5. VETrepotr or forecast/or a particular airport it wournld oni) be necess-

ary to indicate "ABO VE or BELO W Comparn itlinima "and oaly' in
5.1.2 Need to Reduce Ground Initiated Messages to the case of the laner would additional detailed information be pro-

Aircraft in Flight rided.
ISPL NAT (1965) Rec. 6.viii/41

Where a VOLMET broadcast system is implemented the recog-
nized objective should be that no ground initiated meteorological
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TABLE COM I - AERONAUTICAL FIXED TELECOMN' - NICATION NETWORK

ColumnEXPNA 
TION OF TABLE

I & 2 The tetminal stations of individual circuits. The circuits are listed alphabe:izally. by the Terminal I station. rach circuit is
listed once only; Terminal 1 is always the station which is frst alphabetically -aithin the circuit.

3 Type of operation specified:

LIT - Landline teletypewriter (landline, cable, VHF, UHF or SHF)
RTT - Radio teletypewriter (HF)
MAS - Manual Al Simplex
RTF - Radiotelephone

dx - duplex
di - diplex

Underlined %%here not implemented

4 Supplementary information and references to notes. :
%%'here a type of operation is provided other than that which is recommendt-J. the type existing is shown in this column when
it is deemed of interest to provide supplementary information, but this does niot imply endorsement on the part of ICAO.

For a complete appreciation of all circuits required, Chart COM 2 should b. consulted in conjunction with the description of
the system in the Introduction.

TABLEAU COM I -RESEAU DU SERVICE FIXE DES TEL ECOMM UNICATIONS AERONAUTIQUES

EXMLICA TION DUV TA BLEA U

Colon'..

I & 2 Stations terminales du circuit. Les circuits sont indiquis dans lordre alphabitique des stations terminales 1. Chaque circuit ne
figure qu'une fois; la station terminale I est toujours Ia premiire dans Cordre alphabitique i l'intirieur du circuit.

3 Type d'exploitation spiciflee:

LIT - T6ldimprimeur par rd1 (fiU, cable. VHF, UHF ou SHF)
RT- Nadiotiliimprimeur (HF)

MAS - Simplex manual Al
RTF - Radiotilidphone

dx - duplex
di - diplex

Indication soulignie si le service n'est pas assure

4 Renseignements complimentaires et renvois i des notes.

Lorsque le type d'exploication qui est assuri est aurre que celui qui est recc -nmandi. Ie type d'exploitation actuel cst andiqui
dans cette colonne lorsqu'il est jugi utile de donncr cc renseignement supp*-mentaire, mais cette indication n'indique aucune
approbation de Is part de I*OACI.

Pour evaluer complitement l'nsemible des circuits requis, consulter la Caxte COM 2 conjointement avec Ia description du
systime donnie dans l'Introduction.
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..AT/NAM/PAC ANP AFTN Cc4 1 3-1-3

LOCATIONSJ

TERMINAL TERMINAL SERVICE REMARKS
I - 1

EMPLACEMENTS

TERMINAL TERMINAL SERVICE OBSERVATIONS
I I

LUGARES

TERMINAL TERMINAL SERVICIO OBSE RVACIONE S
I if

1 2 __ _ _ 1

AERONAUTICAL FIXED TELECOMMUNICATION NETWORK

RESEAU DU SERVICE FIXE DES TELECOMMUNICATIONS AERONAUTIQUES

RED DE TELECOMUNICACIONES FIJAS AERONAUTICAS

ANCHORAGE HONOLULU LTT
SAN FRANCISCO LTT-dx
TOKYO LTT

APIA (Faleolo) NANDI RU. MAS P I-

AUCKLANDO NANDI LTT
RAROTONGA RT

BERMUDA KANSAS CITY LTT

BOGOTA KANSAS CITY LTT RTT/ISB/LTT through/via/a travs de:
PANAMA

BRISBANE HONIARA RTT

CARACAS KANSAS CITY LTT

CURACAO KANSAS CITY LTT

FUNAFUTI NANDI AS

GOOSE MONTREAL LT
SONDRE STROMFJORD VHF RTT

GUAM HONOLULU LTT
SAIPAN LUT

GUAYAQUIL KANSAS CITY LTT RTT/ISB/LTT through/via/a traves de:

PANAMA

HABANA KANSAS CITY LTT

HbNOLULU MANILA LTT
PAGO PAGO RTT-dl RTT/ISB
SAN FRANCISCO LTT-dx
PAPEETE (TAHITI) LTT P -I-
TOKYO Lm

ISLA DE PASCUA PAPEETE (TAHITI) LTT RTT -/-
(Easter I.) SANTIAGO RTT
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3-1-4 CCY4 1 AFTN NATINAMIPAC ANP

LOCATIONS

TERMINAL TERMINAL SERVICE REMARKS
II

__ _ __ _ __ _ _2 3 __ _ _ _ _ _ _ _ _ _ _

KANSAS CITY KINGSTON LTT
LIMA LTT
LISBOA LTT/RTT Pr-vided via/assurd via/proporcic-

rado vA: NEW YORK
MEXICO CITY LTT
MONTREAL LTT
NASSAU LTT
PANAMA LTT
PORT-AU-PRINCE LTT
PORT-OF-SPAIN LTT
SAN FRANCISCO LTT
SAN JUAN LTT
SANTO DOMINGO LTT
ST. MAARTEN LTT
TEGUCIGALPA ITT

LISBOA SANTA MARIA RUT

LONDON MONTREAL LTT 1 channel on common carrier-
1 voie sur le r~seau publique -
I canal en portadora comun

MONTREAL LUT Channels 3 & 4 of the SCOTICE -

Vcies Nos 3 et 4 des cables
S:OTICE/ICECAN -

Ca-ales 3 y 4 de los cables
S :OTICE/ ICECAN

REYKJAVIK LUT Cfannels 1 & 2 of SCOTICE cable-
Vcies Nos 1 et 2 du cible SCOTICE-
Ca'nales I y 2 del cable SCOTICE.

MONTREAL REYKJAVIK LTT C~annel 2 of ICECAN cable-
Vci.e No. 2 du cible ICECAN-

Caal 2 del cable ICECAN

NANDI HONOLULU LTT

NIUE MAS
NOUtMEA/LA TONTOUTA RUT
PAPEETE RUT
PAGO PAGO M
PORT VILA RUT
SYDNEY LTT
TARAWA MAS
TONGA MAS
WALLIS 1. MAS

NAURU SYDNEY LUT

Oar' AND SAN FRANCISCO LUT

REYKJAYIX SONDRE STRr.4FJORD LUT Eastern segment of Channel 1 on
ICECAN cable plus VHF RUT
FREDERIKSDAL-SONDRE STROMFJORD-

Tr-ingon est de la voie 1 sur cible
::ECAN plus VHF RTT FREDERIKSDAL-
SONDRE STROMFJORO - -

Tramo oriental del canal I del cable
::ECAN, ma's VHF RTT FREDERIKSDAL-

S2NORE STROMFJORD.
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RAT/N-%M/PAC AW AFTIN cOM 1 3-1-5
LOCATIONS

TERMINAL TERMINAL SERVICE REMARKS

12 3

REYKJAVIK SONDRE STROMFJORD VHF/RTT Tc tbe retained pending achievement
c- adequate reliability of the
',-:-RTT link FREDERIKSDAL-
SINDRE STROMFJORD
A :onserver en attendant que la
I1aison VHF RTT FREDERIKSDAL-
S2,NDRE STROMFJORD solt suffisam-
rent flable-

De:)e conservarse mientras no se
%igre el funcionamiento seguro
del enlace VHF RTT FREDERIKSDAL-
S..INDRE STROMFJORO.

SANTA MARIA SHANNON RTT



3-1-6 C 1 I AFTN NAT/NIM/PAC ANP

LOCATIONS

TERMINAL TERMINAL SERVICE REMARKS
I1 II

2 3 4

MULTIPOINT CIRCUITS Numbers 2, 3 and 4

CIRCUITS MULTIPOINTS Numdros 2, 3 et 4

CIRCUITOS PARA VARIOS PUNTOS N1m&rms.29. 3 v 4

MULTIPOINT CIRCUIT Number 2

UNITED STATES. BARBADOS LTT
(Kansas City) DOMINICA LTT

GRENADA LTT
MARTINIQUE LTT
ST. LUCIA LTT
ST. VINCENT LTT

MULTIPOINT CIRCUIT Number 3 
!1

UNITED STATES ANTIGUA LTT
(Kansas City) GUADELOUPE LTTMONTSERRAT LTTST. KITTS LTT

MULTIPOINT CIRCUIT Number 4

UNITED STATES PORT OF SPAIN LTT
(Kansas City) SCARBOROUGH-TOBAGO LTT
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NA T/NAM/PAC 4tF AFTN COM4 1A3-7

TABLE CGM IA - AERONAUTICAL METEOROLOGICAL CIR:..ITS (AfS)

TABLEAU COM IA - CIRCUITS METEOROLOGIQUES ±'ERONAUTIQUES (AFS)

TABLA COM IA - CIRCUITOS METEOROLOGICOS AERONAUTICOS (AFS)

Circuits handling MET data in a separate syster external to AFTN
Circuits acheminant les donndses MET dans un system s~pare, distinct

du AFTN-
Circultos par los cuales se cursan datos meteo--ologicos (MET). en un
sistema separado, externo a la red de teleco'--.nicaciones fijas
aeronauticas (AFTN)

LOCAT IONS

TERMINAL TERMINAL SERVICE REMARKS
I__ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

EMPLACEMENTS

TERMINAL 1 TERMINAL SERVICE OBSERVATIONS
I I- II ___________________

LUGARES

TERMINAL TERMINAL SERVICIO OBSERVACIONES
1 11___________________

12 3 4

Anchorage San Francisco LTT

Lisboa S anta Marl'a RTT
Suitland LTT/RTT Provided via-

Proporcionado vi~a NEW YORK
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3-1-9

TABLE CONI IC - ATS DIRECT SPEECH CAPABILITY TO LINK ADJACENT FIC1'ACC
AND ATS UNITS LOCATED OUTSIDE THE CONTRGOL AREAS OF THESE

FIC OR ACC OR BETWEEN TWR
EXPLANATION OF TABLE

Column

I & 2 The terminal stations of the circuit. The circuits are listed alphabetically the Terminal I station. Each circuit is listed
once only, and Terminal I is always the station which is first alphabetical ithin the circuit.

3 Type of operation specified:

RTF - Radiotelephone
LTF - Landlinc telephony (landline, cable, VHF,UHF. SHF or scartrr)
HF/DSB - High frequency double side band modulation
HF/ISB - High frequency independent side band modulation. In gener;. combined with one or more

telegraph channels in the opposite side band

Underlined where not implemented.

4 Supplementary information and references to notes.

Where a type of operatiofi is provided other than that which is recomme-Aed. the type existing is shown in this column
when it is deemed of iterest to provide supplementary information, bu.t this does not imply endorsement on the part
of ICAO.

TABLEAU COM IC - MOYENS DE COMMUNICATIONS VERBALES DIRECTES ATS
DESTINES A RELIER DES FIC/ACC ADJACENTS A DES ORGANES ATS SITUES A

L'EXTERIEUR DES REGIONS DESSERVIES PAR CES FlC OU ACC, OU A RELIER DES
TOURS DE CONTROLE D'AERODROME

EXPUICA TION DU TADL EA U

Colon',,

I & 2 Stations terminajes du circuit. Los circuits sont indiques dans l'ordre alphabitique des stations terminales 1. Chaque circuit
ne figure qu'une fois; Ia station terminal I est toujours Is premniire dans l'or~re alphabitique a I'intti:ieur du circuit.

3 Type d'exploitation spdcifi:

RTF - Radiotiliphone
LTF - Tiliphonie par fl (rd dbl. VHF, UHF, SHF ou diffusion tr-posphirique)
HF/DSB - Modulation d'ondes HF i bande laterale double
HF/IS8 - Modulation d'ondes HF i bandes laterales independantes. En jpdneral, une ou plusieurs

voies teldaphiques; sont mecorpories a I& bande latirale oppesee

Soul igfn si le scrV we nest pas misen oeuvre.

4 Rcnseignements complimentaircs et reawois a des notes.

Lorsque le type d'exploitation qui esg asswri est autre que celul qui cv: recommandi, Ie type d'exploitation actuel est
indique dans cette colonne loisqu'il est jugi utie de donner cc renseurnement supplementaire, mais cette indication
nImplique aucune approbation de In part de l'OACI.
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NAT/NAM/PAC ANP AFTN COM 1C 3-1-11

LOCATIONS

TERMINAL I TERMINAL SERVICE I
I II ___________

EMPLACEMENTS

TERMINAL I TERMINAL SERVICE OBSERVATIONS
_________J_______ II ________

LUGARES
TERMINAL TERMINAL SERVICIO OBSERVACIONES

III
2 3

ALBUQUERQUE ACC MAZATLAN ACC LTF

MONTERREY ACC LTF

ANCHORAGE EDMONTON

HONOLULU

OAKLAND

PETROPAVLOVSK
KAMCHATSKIY

TOKYO

VANCOUVER

APIA (FALEOLO) PAGO PAGO Prcvided by switching at NANDI when
orerationally required -

Assjrfi par commutation A NANDI
Icrsque 1'exploltation l'exige -

Surinistrado por conmutacl6n en
NANDI cuando las operaciones lo
re-uieran

AUCKLAND HONOLULU

NANDI

PAGO PAGO Prcvided by switching at NANDI -
Assure par commutation A NANDI -
Su--inistrado por conmutaci6n en

PAPEETE

RAROTONGA

BORA BORA PAPEETE

BOSTON NEW YORK LTF

EDMONTON REYKJAVIK LTF Di-ect with drop at:
Di-ect, avec derivation i:
Di-ecto, con dertvact6n en:
52NDRE STROMFJORD

SONDRE STROMFJORD LTF
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3-1-12 COt4 1C AFTh NAT/NAM/PAC ANP

LOCATIONS

TERMINAL T ERMINAL SERVICE REMARKS

GUAM HONOLULU

SAIPAN

GANDER FREDERIKSDAL LTF ;emote Control SPEech -I
616commande verbales -

'elemando verbal.

NEW YORK LIF

PRESTWICK LTF

PRESTWICK LTF iith drop at:
Avec dfrivation A: REYKJAVIK
Con derivacib'n en:

PRINS CHRISTIAN SUND LTF Remote Control speech -
jTdsleconvnande verbales -
Telemando verbal.

REYKJAVIK LTF

SANTA MARIA RTF

SONORE STROMFJORD LTF With drop at:
Avec dfrivation 9: GOOSE
ICon derivaci6n en:

HABANA ACC HOUSTON ACC LTF Through/via/a traves de: MIAMI

MIAMI ACC LTF

HONOLULU MANILA

'lAHA

NANDI

OAKLAND RTF

PAGO PAGO

TOKYO

HOUSTON ACC MERIDA ACC LTF :Through/via/a traves de: MEXICO

MEXICO ACC LTF

MIAMI LTF

MONTERREY ACC LTF

ISLA BE PASCUA PAPEETE (Tahiti)

SANTIAGO HF/ISB

STo be replaced by LTF/RTF with switching at New York, whep New York-Santa Maria adequate-
A remplacer par LTF/RTF avec commnutation A New York lorsc.~e RTF New York-Santa Maria sera
adfquat -

Se sustituir-' par LTF/RTF medlante conmutaclon en Nueva Y:rk, cuando el LTF Nueva York-
Santa Marfa sea adecuado.
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SANP AFTN cOi Ic 3-1-13

TERMINAL LCTOS TERMINAL SERVICE REMARKS
1 11

1 2 4

JACKSONVILLE NEW YORK LTF

LISBOA SANTA MARIA RTF

LOS ANGELES ACC MAZATLAN ACC LTF

MADRID SANTA MARIA LTF/RTF ITo :.e provided by switching at:
- PrI.*j avec commuutation 1:

Se ;roporcionara mediante
co-,Tmutacion en: LISBOA

MIAMI ACC NASSAU ACC LTF

NEW YORK LTF

PORT-AU-PRINCE ACC HF/DSB

SAN JUAN ACC HF/158

SANTO DOMINGO HF/DSB LTF through/via/a travds de;
SAN~ JUAN

MONCTON NEW YORK LTF

NANDI NAUSORI

NOUMEA RTF

PAGO PAGO RTF

SYDNEY

NEW YORK SAN JUAN LTF

SANTA MARIA RTF

OAKLAND VANCOUVER

PA'EETE (Tahiti) RANGIROA
RAROTONGA

PRESTWICK REYKJAVIK LTF

SANTA MARIA LTF RTF Lancline PRESTWICK(-LISBOA and
Raziotelephony LISBOA-SANTA MARIA
PRESTWICK-LISBOA par fil et
LIS3OA-SANTA MARIA en radiotd14.%
phcnie -

Lrnea ala'mbrica PRESTWICK-LISBOA y
raciotelefon(ra LISBOA-SANTA MARIA.

To t-e provided by switching at:
PrL%,j avec commiutation 3:
Se ;roporcionarai rediante
cor.mutacion en: LISBOA
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3-1-14,  COt4 IC AFTN NAT/NAM/PAC AN4P

LOCATIONS

TERMINAL TERMINAL SERVICE REMARKS
III

REYKJAVIK SiNORE STROMFJORO LTF

STAVANGER LTF T: be provided by switching at:
F-fvu avec commu9tation 8:
Se proporcionara mediante
-onmutaci~n en: PRESTWICK

SAN JUAN SANTA MARIA LTF/RTF 7: be provided by switching at:
F-fvu avec commutation I:
Se praporcionara' mediante
zonmutacin en:
'%EW YORK
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TABLE COM 2 - AERONAUTICAL MOBILE SERVICE

EXPLANATION OF TABLE

Column

I Name of Station

2 Functions for %% hich frequencies are required. using abbreviations and identi--rs as listed in

the "'xplanation of functions and symbols" below

3 Total number of channels required for stated function or combination of fun -- ions

4 The area or distance within which each required channel is to be used

5,6, 7,8 Recommended radio frequency of facility for the functtonts) shown in Colu- n 2 arranged by
protection heigrt as follows:

ColumnS: up to 1 20U m14 000 ft (S/T)
Column 6: up to 3 050 m/lO 000 ft (L)
Column 7: up to 7 600 m/2S 000 ft (1)
Column 8: up to 13 700 m/45 000 ft;

for SST up to 19 800 m/65 000 ft (U)
(where extended range coverage is required it is annoted ER)

9 Frequencies of facility providing HF radiotelephony en-route communicatio s (selected from the Allotment Plan
in Appendix 27 to the ITU Radio Regulations)

10 Supplementary infomiation

Where the service is operating on a non-recommended frequency, the existt.--e frequency is shown in this column when it
is deemed of interest to piovide supplementary information, but this does -.ot imply endorsement on the part of ICAO.

Explanarion of functions and symbols

. CC-L Area control service up to 7 600 m/25 000 ft
ACC-LU Area control service up to 13 700 m/45 000 ft
ACC-SR Area radar control service up to height indicated by L, LU or U
ACC-U Ara control service from 6 000 m/20 000 ft up to 13 700 m145 000 ft
APP-L Approach control service up to 3 050 m/10 000 ft (PAC) and FL 100/25 NV (NAT/NAM)
APP-I Approach control service up to 7 600 m/2S 000 ft (PAC) and FL 150/40 N.' (NAT/NAM)
APP-LU Approach control service up to 13 700 m/45 000 ft
APP-PAR T Precision approach radar service up to 1 200 m/4 000 ft (PAC)
APP-SR Approach surveillance radar service up to height shown by L, L LU or U (PAC)
APP-U Approach control scrvice from 6 000 m/20 000 ft up to 13 700 m/45 000 ft (PAC)
FIS Flight infurm3tion %ervice up to height shown by L. I, LU or U
GPS General purpose communication up to height shown by L, 1, LU or U (NAT 'NAM - L-4 550 m!15 000 ft)
SMC Surface movement control
TWR Aerodrome control service

LEGEND

Underlining has been used where the service is not implemented or when the service is provided on a non-recommended frequency.

"ACC provides service in Oceanic CTA.

In some cases the frequencies assigned to ACC are operated at locations different fron: the location of the ACC, either as "remote
sectors" or. where the provision of direct pilot-conuoller communications are not yet feasible. by means of air-ground communication
stations These remote locations are shown against the frequency concerned in Column 10.

* indicates that no frequency is specified.
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.'AT J'i10841~BLE -')2123-2-5

NO. OF SERVICE
NEL RANGE FREQUENCIES

LOCATION FUNCTION CANNELSI PORTEE FREQUENCES REMARKS
EN-RLACEMENT FONCTiON UTILE FRECUENCIAS OBSERVATONSDE VOLES ALCANCE OBSERvACONES

LUGAR FUNCiON NOW. DE

CANALES DEL VHF
SERVICIO 5/T L I -F

1 3 4 5_ 6 7 9 10
AMERICAN SAMOA

PAGO PAGO/Intl APP-U 1 150 1?'.3A SP-7 #Shared with air-
FIS-U(GP) 1 150 12-E.9 2945 port Advisory

5638 Service -
8847 Partage avec le

13304 service consulta-
17909+ tif d'asroport -

Compartido con el
servicio consul-
tativo del
aeropuerto

+Note - Nota 3

AUSTRALIA

SYDNEY SP-6

2945
5638
8847
13304
17909+ +Note - Nota 3

SEA-3

5673
8868
13288
17965

TDWNSVILLE CWP-l+ +Note - Nota 3

5505

CWP-_z+
8854

1329

113033

BERMUDA
(United Kingdom)

BERMUDA ACC-LU 2 126.9
121.5

BERMUDA RAS TWR 1 25 118.1 119.9
APP I

CANADA

ABBOTSFORD TWR 1 25

CALGARY TWR/SMC 1 25
APP-LU 2

CAMBRIDGE BAY NAT-Of ANote - Nota 7

5624
8910

13228* *Note - Nota 5
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- -2-6 CC14 2 MOBILE (HF) r.AT/Nfl4/PAC AJ14P I

* FREC'. ENCIES
NO. OF SERVICE VHF _F___RKLOCATION FUNCTION CHANNEL RANGE S/T L HF REmARKS

2 3 d 5 6 - 5 9 10

CANADA
(Cont'-suite-cont)

CHURCHILL GPS 1 NAT-D aNote - Nota 7
ER 2868

5624
8910

13328

COMOX TaR 1 25 i§§

EDMONTON ACC-LU 2 Its sib
GPS 1 i§

EDMONTON/Intl TWR/SMC 1 25 %is
APP-L 1

FROBISHER BAY 1PS I NAT-OS #Note - Nota 7
:ER 286-8

5624

8910
13328* *Note - "..& 5

GANDER*** ACC-LU 2 Hi iS§ NAT-A# #Note - Nota 7
ER 2 See also/voir auss/

FIS-U 1 its 5610 vease tambien:
GPS 2 It iII 8945 FREDERIKSOAL

ER 13328 and/et/y

PRINS CHRISTIAN
GANDER/Intl TWR/SMC 1 25 §§§NAT-B' SUND (Greenland)

APP-L 1Iu T"t
5673
8889

13288

NAT-C#

5638
8854

13288

AT-D#

5624
8910

13328

179411 S§Note - Nota 3
___ _Nil

GOOSE GPS 1 See also/voir

ER aussi/vdasetambie'n :HPEDLE

GOOSE/Goose TWR 1 25 §e P
APF-L I 1it

HALIFAX/Intl TWR/SMC 1 25 off
APP-L 1 53

HOPEDALE GFS Il Remote controlled
ER from:

T614scommndf de:

Telecomando do:
GOOSE

M0O4CTON ACC ACC-LU 2§i§S

MONTREAL ACC-LU 2 Ill 333
GPS 1 I§

" MONTREAL/Dorval TWR/SMC 1 25 Its
APP-L I Its

OTTAWA/Intl TWR/SMC 1 25 Ill

AAPP-LU 2
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t4AT/i.AM/PAC ANP MOBILE (HF) COM 2 3-2-7
FREC . ENCIES

LOCATION FUNCTION O. OF SERVICE VHF 'REMARKS
CHANNEL RANGE HF

__________________ _______SIT L U _____________

1 2 3 4 5 6 7 89 10

CANADA
(Cont'-suite-cont)

RESOLUTE GPS I§§
ER

ST. JOHN'S/ TWR/SMC 1 25
St. John's

SCHEFFERVILLE GPS 1II
ER

SYDNEY/Sydney TWR/SMC 1 25 Sig

TORONTO ACC-LU 2

TORONTO/Intl TWR/SMC 1 25
APP-L I

VANCOUVER ACC-LU 2 CTA Sig §41
GPS 1 Sig

VANCOUVER/Intl TWR/SNC 1 25
APP-L 1 §§§

WINDSOR/Windsor TWR/SMC 1 25

WINNIPEG ACC-LU 2 §§§
GPS 1

WINNIPEG/Intl TWR/SMC 1 25
APP-L 1 -

CHILE

ISLA DE PASCUA TWR 1 25 118.1 SW-SAM 8 /Note - Nota I
(Easter I.)Mataverl APP-U I To0 120.3 288§

ACC-U 1 FIS 125.9 4
FIS-U 1 FIS T61 W

8826

11343
17925+ +Note - Nota 3

SP-7
5639+
8847+
13304+
17909+

CHINA

CANTON+ CWP-I +Note - Nota 3

8854
13296
17909

PEKING+ CWP-i +Note - Nota 3
5305
8854

13296
17909

SHANGHAI CWP-i

8854
13296
17909
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3-2-8 COM 2 MORI LE (HF) NAT/t6 M!PAC ANP

FREQUENCIES
LOCATION FUNCTION N. OF SERVICE VHF REMARKS

CHANNEL RANGE S/T L I U _ _

1 2 3 S 6 7 a 9 10

COOK IS.

RAROTONGA TWR 1 25 118.i P-9 ROARA
SMC 1 AD 121.9 346T ,' SP , 1WARA 2945

6= 5638
8924 8847
1 M_ 13304

DENA RK

FREDERIKSDAL, GPS 127.9 Remote controlled
Greenl and from: -

T1 64corinandds de:
Telecomando de:
GANDER

KULUSUK, GPS 1 127.9 Remote controlled
Greenland ER from:

Tel4conande do:
Telecomando de:
SONDRE STROMFJORD

PRINS CHRISTIAN SUNI GPS 127.91 iRemote controlled
Greenland ER from:

T#1lcommandd de:
Telecomando de:
GANDER

QAQATOQAQ GPS 1 127.9 Remote controlled
(Greenland) from:

T6l commande de:
Telecomando de.
SONDRE STROMFJARD

S, NDRE STROMFJORD FIS* 1 127.9 NAT-D# #Note - Nota 7
ER 2868/ /Note - Nota 4

5624 *Communication
891001 service provided
13"328,"" from S7NDRESTROM

Radio for flighfts
SONORE STROMFJORD/ TWR 1 25 126.2 125.2 below FL 195
Sindre Str~mfjord APP 2 121.5 within SONDRES-
Greenland TR0?M FIR -

Service de commu-
nications assure
a partir de
SONDRESTROM pour
les vols au-dessous

de FL. 195 dans la
FIR SONDRESTROM -

Servicio de comu-
nicaciones pro-
porcionado desde
SONORESTROM para
vuelos a debajo
del FL 195 dentro
de la FIR de
SPNDRESTRM

"*Note - Nota 5

VAGAR/Vagar TWR 1 25 118.1
(Faroe is.) APP 118.1

ELLICE ISLAND
(United Kingdom)

FUNAFUTI/Funafuti TWR 1 25 118.1 ;P-9 RDARA
6575' *3640, 6645
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4IT,"AM /PAC ANP MOBILE (H.4F) C0 2

FRE :.ENCIES ] --
LOCATION FUNCTION NO. OF SERVICE VHF REMARKSCHANNELs RANGE S/T L U HF

1 2 3 4 5 6 7 a 9 10

FIJI

NANDI GPS 126.7 SP-6/7 *119.1

ER 294-5- +Note - Nota 3

NANDI/intl TWR 1 25 118.1* 5638 ,Note - Nota 2
SMC 1 AD UF9 8847

APP-I 1 75 " 9.1 13304
17909+

RDARAO

6575
8924

11319

SUVA/Nausori TWR 1 25 118.7* *119.7
SMC 1 AD

APP-L I 50 119.7

FRENCH POLYNESIA

BORA BORA/Motu-Mute TWR 1 25 118.9 SP-7

5638
8847

RANGIROA/Rangiroa TWR 1 25 118.3 SP-7
APP-U 1 150 119.-1 s8 !

8847

TAHITI/Faaa TWR 1 25 118.1 SP-7* 'Note - Nota I
APP-U 1 150 121.3* 9- *118.1
FIS-U 1 FIR 17 5638

8847
13304
17909+ +Note - Nota 3

GILBERT IS.

(United Kingdom)

TARAWA/Bonriki TWR 1 25 118.1 SP-9

3460
6575
8924

11319

HONG KONG
(United Ktngdom)

HONG KONG GPS 1 127.1 CWP-1
ER

8854
13296
i jCf. MID/SEA

ICELAND

AKUREYRI/Akureyri TWR 2 118.1
121.5

APP 118.1

GAGNHEIDI GPS 127.9 Remote controlled

ER from:
Tflfcommandf de:
Telecomando de:
REYKJAVIK

HAFELL GPS 127.91 %Remote controlled
ER from;

Tflfcomrmnd* de:

Telecomando de:
REYKJAVIK
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5-2-0 C(74 2 MOveILE (W) HAT/MWPAC AM

FREOL LECIES
LOCATION FUNCTION NO. OF SERVICE VHF REMARKS

CHANNELS RANGE ST L t U

i2 3 4 5 06 9 10

ICELAND
(Cont' d-suite-cont)

KEFLAVIK/Keflavik TWR 2 118.3 Remote controlled
121.5 from:

SINC 1 121.9 T1T commandf de:

APP 119.3 Telecomando de:
I_ I RFYKJAVIK

NAT-B# *Note - Nota 6

REYKJAVIK ACC 3 119.7 120.7 2987 %See also:
121.5 5673 Voir aussi:

GPS 1 127.91 8889 Vdase tambien:
ER 13288 GAGNHEJDI

HAGELL

REYKJAVIK/Reykjavik TWR 2 118.1 NAT-C# THORBJORN
121.5 294 and/et/y

SMC 1 121.7 5638 THVERFJALL
APP 119.1 8854 #Note - Not& 7

13288

NAT-D#
2868
5624
8910
13328
17941

THORBJORN GPS 127.91 iRemote controlled
ER from:

T14Ecommand de:
Telecomando de:

REYKJAVIK

THVERFJALL GPS 127.91
ER

IRELAND

SHANNON/Shanwick GPS 1 127.9 ,IAT-A#
ER 2931 # Note-Nota 7

5610 * Note-Nota 6
8945

13328

NAT-BE
298T Communication Serv-
5673 ice provided from

8889 Shannon with
13288 Prestwlck furnish-

ing ATC in the
NAT-Ce Oceanic Control

2945 Area -
5638
8854

13288

NAT-D
2868 Service de corimuni-
5624 cations assure A
8910 partir de Shannon,

13328 Prestwick assurant
17941 le contr6le de la

circulation afri-
enne dans la rE-
gion de contr~le
oceanique -

Servlclo de comuni-
caclones proporcio
nado desde Shannon
en el que Prestwicl
suminstre ATC en
el area de control
ocini ca

A25



AT/ i /PAC ANP MOBILE 'H) COM 2 3-2-11
FREQUENCIES

LOCATION FUNCTION NO. OF SERVICE VHF REMARKS
CHANNELS RANGE T I U HFS/T L I U

1 2 3 4 5 6 7 6 9 10

JAPAN

NAHA, Okinawa I. GPS 1 126.9 CWP-1/2
ER 2896

5505
6631
8854

11303
13296
179094 # Note-Nota 4

TOKYO GPS 3 126.7 NP-3
ER 2910

127.3 5589
ER 8938

127.4 13264

ER 17909

2896
5505
6631
8854

13296
17909

KOREA, DEMOCRATIC

PEOPLE'S REPUBLIC OF

PYONGYANG CWP
5505
8854

13296
17909

KOREA, REPUBLIC OF

SEOUL S 1127.1 CWP-I
ER 2896

5505
8854

13296

MARIANA IS.
(United States)

GUAM I./Agana NAS ACC-U 1 150 118.7 CWP-2
FIS-U 2 225 123.6 2896 * For/Pour/Por

126.7 5505 ARRIVALS
TWR 2 25 118.1 120.51' / For/Pour/Por

126.2 119.3' 8854 DEPARTURES
SMC 1 AD 121.9 118.9* 11303 i/Note-Nota 4

APP/SR-U 225 13296
17909010

MONGOLIA

ULAN BAMTOR + CWP-1 + Note-Not& 35505+

1326+
1790'9+

NAURU

NAURU/Nauru

(46 • 3008
5498

8924

.i i i i ill il .. IIJ . . . ... ... .. , . , A 2 6 I



3-2-12 COM 2 MOBILE (HF) NAT/NAM/PAC ANP i

FREOUE ,:IES

LOCATION FUNCTION NO. OF SERVICE VHF HF REMARKSCHANNEL RANGE ,/T L _ U_

12 3 4 5 6 7 10

NEW CALEDONIA (France

NOUMEA RDARA Note-Nota 2
6575
8924

NEW HEBRIDES (France/
United Kingdom)

PORT VILA 655 ote-Nota ~3460
6575
8924

NEW ZEALAND

AUCKLAND SP-6 Note-Nota 3
2945
5638
8847

13304
17909+

NIUE I.(New Zealand)

ALOFI/Niue Intl TWR 25 118.1 SP-9

(Hanan) 
ROA
3460

6575

NORWAY

B0DO NAT-D# ' Notes-"..as 5 A 7

5624
8910

PHILIPPINES

MANILA GPS 124.9 CWP-1,
ER CWP-_2

127.3 2896
- T 5505

6631
8854

13296
17909

§ Cf MID/SEA

PORTUGAL- -- . - - - --

LISBOA GPS 127.9 NAT-A# # Note-Nota 7
ER 2MW

5610
8945
13328

3 *Cf AFI

PONTA DELGAOA/ TWR 118.3
Ponta Delgada APP 118.3
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NAT/N. /PAC U T O"ILE (HF) COM 2 3-2-13
FREQUENCIES

_____ NFREMARKS'LOCA TION FUNCTION HN. OF SRVICE VH RMAK

CHANNELS I u .... _LI-_u-

- 2 3 s 6 7 a 9 _ 0

PORTUGAL
(Cont'd-suite-cont) * Note-Nota 7

SANTA MARIA ACC-U 126.5 NAT-A $ For flights up to-
GPS 132.15 2931 Pour les vols

127.9 5610 jusqul -

SANTA MARIA/ TWR 118.1 8945 Para vuelos hasta-
Santa Maria 1. APP 119.1 13328 FL 150/50 NM

Aqores ACC(TMA) 2 123.90 (NAT/NAN)
124.30 NAT-8#

2987
5673
8889

13288

NAT-C#

5638
8854

13288

17941

PUERTO RICO

(United States)

SAN JUAN NAT-A , Note-Nota 7
2931

5610
8945

13328
17941

Cf. CAR/SAM

SURINAM (Netherlands.
Kingdom of the)

PARAMARIBO GPS 1 126.9 NAT-A
-2931

5610
8945

13328
1 I Cf.CAR/SAM

TONGA

TONGATAPU/Fue'amotu TW 2 25 118.1 SP-9

Intl 118.5 RDW
3460
6575
8924

UNION OF SOVIET
SOCIALIST REPUBLICS

KHABAROVSK NP-3 i Note-Nota 3
2910
5540j
8938

13264
17909
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321L. Ccii 2 _LILE (HF) NAT/NWA/PAC AW

,!FREC_ ENCIES
NO. OF SERVICE v F REMARKS

LOCATION FUNCTION CHANNELS RANGE S/T L UE

1 2 3 4 5 6 - S 9 10

UNITED KINGDOM

PRESTWICK/SHANWICK
,  # Communication Ser-

vice providedfrom Shannon wi tf

Prestwick furni-

shing ATC in the
Oceanic Control
Area-

Service de commun-
ications assurt
partir de Shannon
Prestwick assur-

ant le contr61e
de la circulatio
adrienne dans ]a
region de contr6-
le oc~anique -

Servicio de comu-
nicaciones pro-
porcionado desde
Shannon, en el
que Prestwick

suministra ATC en
el area de con-

trol oceanica

UNITED STATES 
1

ADAK I./Adak NS FIS I FL 150 1Z7._1 PN

ALBUQUERQUE ACC-L+U 555
L

ANCHORAGE ** ACC-L+-U 3 NP-3,

GPS-LU 5589
ER 8938

13264
17909

ANCHORAGE/
Elmendorf AFB TWR/SMC 1

APP-L I 555

ANCHORAGE/Intl TWR 1 25 118.3
APP-PAR 2 35 119.1

120.4

ATLANTA ACC-L+U 553 555

BALTIMORE/Baltimore- TWR
Washington Intl APP-I

BANGOR/Bangor Intl TWR/SMC
APP-L Ill

BOSTON ACC-L+I §§5
GPS-L$U 555 555

BOSTON/Logan Intl TWR/SMC 555
APP-L

CHICAGO ACC-L+U 5§§ 555

CHICAGO/O'Hare Intl TWR/SMC
APP-L fit

* Above FL 180, VMF/UHF coverage is provided over virtually the entlre .S.

Sur tout l territoire des Etats-Unis, le service VHF/UHF est assurE a.-dessus du niveau de vol 180.

Realmento, sobre todo el territorio de Estados Unidos se proporcions ...:ertura VHF/UHF por enclima del nivel de

vuelo 180.
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.%AT/Nw4/PAC AP MOBILE (HF) C04 2 3-2-15
~FREQL E.,CIES

NO. OF SERVICE VHF REMARKS
LOCATION FUNCTION CHANNELS RANGE HF LEMAUKS

12 3 4 $ 6 7 a 9 10

UNITED STATES
(Cont' d-suite-cont)

CLEVELAND ACC-L+U
GPS-L+U

CLEVELAND/Cleveland- TWR/SMCq
Hopkins Intl APP-L

COLD BAY FIS-U 1INP-4

NP-4
2910
5589

COLD BAY/Cold Bay TWR 1 8938
13264
17909

CORPUS CHRISTI/Intl TWR/SMC
APP-I

DALLAS-FORT WORTH/ TIWR/SMC
Regional Airport APP-I

DENVER ACC-L+.U

DETROIT/Metropolitan TWR/SMC
Wayne County APP-L

EL PASO/Intl TWR/SMC Sig
APP-I

EVERETT/Snohomish TWR/SMC I
County APP-L 1

FAIRBANKS/Eielson TWR 1 25
AFB APP-L 1 50 lii

FAIRBANKS/Intl TWR 1 25 118.3
APP-PAR 1 50 118.1
ACC-L+U 2 555

FORT LAUDERDALE/ TWR/SMC 5
Hollywood Intl APP-L

FORT WORTH ACC-L.4J 555 §§§

FRESNO AIR TERMINAL TWR/SMC 1
APP-L I 555

GREAT FALLS ACC-L4U '"

HILO/Gen. Lyman TW 2 2S 118.1
Field 122.5

S1C I AD 121.9
APP-I 1 75 119.7
FIS-U 1 150 123.6

Above FL 180, VHF/UHF coverage is provided over virtually the entire U.S.
Sur tout I@ terrftolr* des Etats-Unis, It service VHF/UHF est assurf au-dessus du niveau de vol 180.
Realmente, sobrn todo *I territorio de Estados Unidos se proporciona cobert.ra VHF/UHF pot encima del nivel de

vuelo 180.
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3-2-16 COM 2 ')BILE (HF) NAT/4AM/PAC AWP

FRE.. ENCIES
NO. OF SERVICE VHF NF REMARKSLOCATION FUNCTION CVANEF RRNGMs/TKS

CHANNELS RANGE S/_T L ____ UF

1 2 3 S , 6 7 8 9 10

UNITED STATES *
(Cont' d-sui te-cont)

HO (OLULU . ACC/SR- 124.1 SP-7 # FL 600
LU# 127.6 2945

139.3 5638

126.0 8847
126.5 13304
119.9 17909
135.4

CEP-5
FIS-U# 4 150 122.6 3001+ + Note-Nota 3

122.4 3467 # FL 600
122.2 5554
122.1 5603

8875
8931
13312+
13336
17909

CWP-2

5505
8854

11303
13296
17909W Note -Not& 4

HONOLULU/Intl TWR 2 25 118.1 # Clearance delivet
122.5 Emission des auto-

SMC 3 AD 121.9 risation
121.6# Difusi~n de las
121.81 autorizaciones

1 25 123.00 / Ramp control
APP/SR-I 5 75 "19.1 Contr~le aire de

'18.3 traflc
:21.1 Control de la
-24.8 pl itaorma
720.9 0 UNICOM

ARR-East/Est/Este
ARR-West/Oues t/Oes t

DEP-East/Est/Este
DEP-West/Oues t/Oes t
VFR/Radar

HOUSTON 0* ACC-L+U III

HOUSTON/Intercontin- TWR/SMC
ental APP-i ill

INDIANAPOLIS ACC-L+U4

INDIANAPOLIS/Intl 1Rw/SMtC
APP-I sit

JACKSONVILLE ACC-L+U Iii

KAHULUI/Kahului, FIS-U 2 150 123.6
Maul I. 122.1I

IR 2 25 118.7

122.5

SMC 1 AD 121.9
APP-I 1 75 119.5
APP/SR-I 1 75 119.1

Above FL 180, VHF/UMF coverage is provided over virtually the entire U.S.
Sur tout le territoire des Etats-Unis, le service VHF/UHF est assurt e.-Jessus du niveau de vol 180.
Realnente. sobre todo el terrftoro de Estados Unidos se proporcfons c:.ertura VhF/UHF por enciin del ive) de
vuelo 180.
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NAT/N.M/PAC AIJP MOO ILE (H) Cct4 2 3-2-17
F RE OU EP:ES ____

LOATON FUCTON NO. OF SERVICE VHF ____REMARKSLOCATON FUCTIONCHANNELS RANGE ST L I U H
12 3 4S 6 7 8 9 10

UNITED STATES *
(Cont'd-suite-cont)

*KANSAS CITY ACC-L+U

*KING SALMON TWR/SMC 1APP-L 1

*LAS VEGAS/M.cCarran TWR/SMC 1
Intl APP-I 1

LOS ANGELES ACC-L 1Ig
ACC-U 1
FIS-U 1

LOS ANGELES/Intl ThJR/SMC 1
APP-I 1

McALLEN/Miller Intl T1WR/SMC

MEMPHIS ACC-L+U ECR L E

MIAMI *ACC-L+U -~ CA~

OL 6549

1 367
l2+ti te-'I.

~5' .7#-Not 4

5548

MIAMI/Intl TWR/SMIC 1001
APP-I its 134
____ ___ ___ ___ ___ __ _ /3320

MILWAUKEE/Gen. TWR/SMC
Mitchell APP-L

MINNEAPOLIS ACC-L41

MINNlEAPOLIS/ TWR/S4C
Minneapolls-St.Paul APP-L EI
Intl

NEWARK/Newark TWR/S4C

NEW ORLEANS A *,'Aqrvice proviif

S e 8$~4

Servf .,uminis-

NEW ORLEANS/Intl TWR/SMC
__________ APP-I I ____

*Above Fl. 180. VHF/UHF covera ge is provided over virtually the entire U.S.
Stir tout le territoire des Etats-Unis, le service VHF/UHF est assurt au-dess..s du niveau de vol 180.
Realmente, sobre todo el territorlo de Estados Unidos se proporciona cobert6-a VHF/UNF por encima del nivel do
vuelo 180.
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j3-2-18 Cct4 2 MOBILE (HF) NAT/Nt44IPAC A

FREQUENC ES
FUCIN NO.OF SERV~ICE ____HF___ H REMARKS

LOCATION FUCINCHANNEL RANGE SIT L UI ____

2__3__S____7__9__10

UNITED STATES *
(Cont d-sui te-cont)

NEW YORK **ACC-L+U NAT-A# Note-Nota 7
GPS-U 2945

1 3328 + '.ote-NotaATB 6

5673
8889

13288

17941
Cf. East/est/este

CAR

IEWY~iK/ on F TWRSMCE-CAR

6540

F 119254 + Note-Nota 3

OAKLAND ACC-L+U 2

OAKLAND/Intl TW.R/SMC
APP-L

ONTARIO/Intl TWR/SMC 1I

PALMDALE/P.F.T.I. TWR/SMC I

PHILADELPHIA/Intl TWR/514C 1

*PHOENIX/Sky Harbor TWdR 1

PITTSBURGH/Greater TWR/SMC I
Pittsburgh APP-I 1

PORTLAND/Intl TIWR/SNC 1
APP-L

SACRAM9ENTO TWR/SMC 1
APP-I 1

SALT LAKE CIT ACC-L.U

SAN ANTONIO/Intl TWdR/SMC 1
APP-I 1

SAN DIEGO/Intl TWR/SMC I
APP-I I

Above FL 180, VHF/UHF coverage is provided over virtually the entire U.S.
* ~Sur tout le territoire des Etats-Unis, le service VHF/UHF est assur# au-dess". du viiveau de Vol 180.

0 -Ilmente, sabre todo el territorlo de Estados Unidos se proporciona cober'tu- i HF/UHF por encima del nivel de
* vuelo 180.
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NAT.NAM,'PAC ANP "ILE CHF) COM 2 3-2-19

F RE QUE,- IES

LOCATION FUNCTION NO. OF SERVICE VHF REMARKS
CHANNELS RANGE - HF

____ _____S/T L U ____

I 2 3 4 5 6 7 8 9 10

UNITED STATES

(Cont'd-suite-cont)

SAN FRANCISCO CEP-S Iiote-Nota 3
3001+
3467
5554

5603
8875
8931
13312+
13336
17909+

SAN FRANCISCO/Intl T'hR/SMC 1 I
APP-L 1

SEATTLE ACC-L I
ACC-U 2

SEATTLE/Seattle- TWR/SMC 1
Tacoma Intl APP-L I

SEATTLE 30EING FIELD/ TWR/SIC I
King County Intl

SPOKANE/Intl TWR/SMC 1 §1
APP-L 1

ST.LOUIS/St.Louis TWR/SMC I
Intl APP-L 1 Its

STOCKTON/Metro- TWR/SMC 1§I

politan APP-L 1

SYRACUSE/Hancock TWR/SMC 1
Intl APP-L I Sol

TAMPA/Intl TWR/SMC 1
APP-I I§§

TUCSON/Intl TWR/SMC 1
APP-I off

WASHINGTON ACC-L+U Sol

WASHINGTON/Dulles TWR/SMC
Intl APP-L

WEST PALM BEACH/ TWR
Palm Beach Intl APP-I iII

WINDSOR LOCKS/ TWR/SMC III
Bradley Intl APP-L li i

* Above FL 180, VHF/UHF coverage is provided over virtually the entire U.S.
Sur tout le territoire des Etats-Unis, le service VHF/UHF est assurf au-dest.s du niveau de vol 180.
Realhente. sobre todo el territorio de Estados Unidos se proporciona cobert.'a VHF/UHF por encima del nivel de
vuelo 180.
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FT ON FREC. ,-,CIES
NO- OF SERVICE VHF _____K_

LOCATION FUNCN CHANNELS RANGE VF - HFR
,. , S/T | L.U

I 3 5 ! 6 8 9 10

...AKE I.(United States)

.AKE L1,.ake TWR i 81
APP-I * .7 '1

ALLIS IS. (France) I

, ALLIS APP-I 1 150 I.3 RDARA 118.11 6575 Note-Nota 2
8924

WESTERN SAMOA

APIA/Faleolo, TWR 1 25 118.1
SmC I AD 121.9 RDARA

3460

6575
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Table/lTableauTabla COM 2 3-2-21

NOTES

Acronautical stations mna discontinue euard on discrete HF chan- 7. The families of high frequencies alloted to the Major ,orld
nltss aigned to them if the expected seasonal propagation condi- Air Route Area - North Atlantic IMIWARA-NAI are to be used
tions indicate that their u,. \%ill not be required for certain periods, according to the direction of the air traffic flow. and the type
provided prior co-ordination is effected between all aeronautical of airborne radio equipment carried as follows:
stations concerned and with the users Such action should be pro-
mulated by AIRAC NOTAM. Frequencies guarded at any time Allowed mode
,ilould be such as to permit communications Atith aircraft anywhere of transmission
at that time %%ithin the area served. Annex 15 requires that the Family A. 2931,5610, 8945 and 13328 kHz A3/A3H/A3J
%katch schedules be published in States' AlP. Faindv B: 2987, 5673, 8889 and 13288 kHz A3J

Famdv C: 2945, 5638, 8854 and 13288 kHz A3J
I. Receiver watch to be provided on "P'" frequencies at Isla de Fnaily D. 2868. 5624. 8910 and 13328 kHz A3/A3H

Pascua and on SW-SAM frequencies at Tahiti. Use of these Common Frequency 17941 kHz A3/A3H/A3J
frequencies as indicated in this note is on a secondary basis.

2. RDARA frequencies provided to achieve satisfactory en-route Routeflown
communications for regional and domestic traffic in the South
Pacific Area of RDARA 9 are given below: Designated for use by Southern Central Northern

FR1QU'Eri.CIES kHz All SSB-equipped aircraftregistered in the hemi-

34160 sphere West of 30°W A B B
6575
6524 All SSB-equipped aircraft
11V9 registered in the hemi-

sphere East of 30°W A C C

3. For use on a secondary basis. i.e. its use shall be restricted to All DSB.equipped aircraft A D D

such areas and conditions that harmful interference cannot be

caused to other authorized operations of stations in the aero- SSB-equipped aircraft registered in Australia will use Families
nautical mobile service. designated for aircraft registered East of 30'W.

4. Frequency to be implemented only if a continued operational Southern routes ate those which enter the Neu York or Santa
requirement arises. Maria Oceanic FIRs. The Central and Northern routes comprise

all others.
5. The frequency 11303 kHz to be implemented on an experi- In the event of overloadin of a Family actually occurring, or

mental secondary basis (see Note 4) and provided A31/A3J in ant aicraft of o more otor m b
capability exists, being anticipated aircraft of one or more operators unay be

off-loaded from that Family to another appropriate Family,

6. in accordance with Rec. 15/2 of the EUM VI RAN Meeting, for the expected duration of the condition. The off-loading
the frequencies 3467. 5554, 6568, 8931 and 11303 kHz ma; ! be requested by any station, but Shannon and Gander will

(formerly EUM Family B) have been made available for North be responsible for taking a decision after co-ordination with all

Atlantic operations. The use of these frequencies will be co- the NAT stations concerned.

ordinated between ICAO and the ITU.
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APPENDIX B

ARINC DETAILED COMMUNICATIONS DATA

This appendix provides the detailed information describing

coverage of ARINC services. Pages B-2 through B-38 provide

frequency, location, and related information in the CONUS VHF

Radiotelephone Network. Pages B-39 through B-44 provide guides for

addressing frequency coverage, and locations for connections to

ARINC air/ground networks and for HF/extended VHF enroute ARINC coverage.

Pages B-45 through B-70 provide listings of airlines, other organizations,

state name abbreviations and tables depicting frequency, location, and

operating personnel of all ARINC stations.
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FOREWORD

This publication contains a series of charts showing the ARINC Air-Ground

VHF Radiotelephone Stations that are arranged as networks and operate 24

hours a day, seven days per week to satisfy the operational control commu-

nications requirements of the airlines and other organizations.

Each network is composed of favorably sited, unattended, remotely controlled

VHF stations (transmitters and receivers), which are linked together by

telephone lines extending from one or more ARINC Communication Centers. All

network stations are interconnected so that all transmitters on a particular

network can be activated simultaneously on a common frequency by the ARINC

Communication Center(s) that control that network.

The VHF Networks operate on frequency assignments from the 128.85 to 132.0

megahertz band. The frequency assignments are staggered so that adjacent

networks do not cause interference to one another.

National Weather Service aviation weather observations and forecasts are

available at all ARINC Communication Centers and will be transmitted upon

request.

A time signal (a tone one second long) is transmitted on the VHF networks

twice each hour. The first time signal starts at 29 minutes, 59 seconds

past the hour and ends at 30 minutes past the hour. The second time signal

starts at 59 minutes, 59 seconds past the hour and ends exactly on the hour.

To guard against equipment damage and interference which could result if a

transmitter operated continuously in a "carrier on" condition, each network

transmitter is equipped with a time-out device which will turn the trans-

mitter off after 90 seconds of continuous operation. The time-out device

re-cycles to zero instantly when the ARINC operator releases his push-to-talk

switch. Therefore, on long transmissions ARINC operators release the push-

to-talk switch momentarily at 50 to 60 second intervals to reset the time-out

device.

To facilitate the relay and delivery of air-ground messages, all ARINC

Communication Centers have access to the ARINC Electronic Switching System,

which provides automatic switching of teletype messages to other ARINC

Communication Centers, airlines, and other offices.
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THIS IS NOT A FLIGHT OPERATIONS MANUAL

AND THE INFORMATION CONTAINED HEREIN

MUST NOT BE RELIED UPON FOR FLIGHT SAFETY

CAUTION

THE CHARTS IN THIS PUBLICATION

ARE NOT SUITABLE FOR NAVIGATIONAL PURPOSES
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ARINC: Aeronautical Enroute VHF Network Chart
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ARINC Aeronautical Enroute VHF Network Chart
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Cu ~~orn ?WE fo.,T

The oau in tis CUDl':2tleo are arranged ins ix tcieeus. an esuldsetlom

Of the information costal?.: In M8CI colIs s 4 foilms:

STATIOS UM:r The radio l'.ttsM list" IIMIS U areS Otefter the City.

tft. 0r g5Olrgiicai :2cstla Inl Wdi the are situated.

?Tl he states ofe Mu5.d by tneir two letter. Abbeiation. other

goeocalm arm5 are also ~h to this muse' by 4ca letter

designato. A key ft the abbreviations 01.d is this cali M .0*P

"4otl3Y: The oeteog 1.sscIU of "INC faclities available at en

lloio ans 12dI Ohil MI3. ll freeseetlOam "Aozreuas" to

maehorts.

KAOIO CALL IF OTNER ThWr CIttlN Ow. smeO f the facilities listed In this

*tiesbt are remotely aontr loil from a central location by the

orgamstioe suffix; thve gstis. JA these CBS". it is N0cessary t

ase the .0410, Call l'ited In this Calvin pather thee the station MM.

STATIC! STA&%KD t:_ The airline or ether orgmnizations staffing the

station Is sno by a So or three lette Asigmater. A key U Can

acigmu W in -:1cor m :s.smes 04c De"6tm 1

CSJIM5 Reny Of Uu. et ~It%%Q listed are applicable for, 0114
Is this oatest is.

AA AMLICAN AIRLIJS. INC.
AC All CLOM

ACI ACUO SERVCES 111NIZ't??OAL. £00.
ACT APOtCAN CTAAFD:;
Ago ALEO SERVICES
AF All P500

All1 AME FACILITIES:~auia
AIN A.F.M. CQWUA?:Zh
AIN AIN PAR151. I0.

AIN All INT1RMAT1OfA .
AIR AIRESEAC ASIr-:231 C"Apo
A ALTAIR AIRLINES. lOG.

aL ALLGNOW A2W4%US. IMC
ALI All LOIS~. ;%C,
AN AUDIIS
Aid Apo 19CM. INC.
*P ASPEN AIRMAT. :%t.

AS ALASKVA AIRLINES. lAC.
£?C AILASIIC CITY M'LLIONS

AllT anT AIR CAME. .G
AV ACOOVIAS 15C105A.IT 0 COkDIA

8A U1ltISN AIOIIAI
IAl 0001( AIRWATS
IL IACP AVIATIO. :11C.

KCG SACtKl AVIAT10h ORPP11AION
so It-mix COCFCM?1. TI
IN INANIFF AIMILTS :*.ObMTM
se it' Wi STEL ::PCAT ION

CAI CR~i AIRIILSI. Mt.
CCC GODS! eli~t&L CAN =ANT
C" CIIICAC u'ALICWFT% AtNAVS. INC.
Cii CliAOW AiR.:%ES. INC.

CI CXlNA AIRLINES
CI COLCAS ATEA C:snONl
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Q CAPITOL. LTCKATIOWL AIRWAYS. 121C. MAS 00-COMs AVIA-:. SERVICES
CL, CLARK AVIATION CORORATION 'Q. PC CULLOMD IN1MAAVI~mA AIRL.INES
CO CONTUILATAI. AIRLINES. INC. PCI PACK 7RUCIM. :v..

Ccl CITY? OF SANOIN "M qC DONNEILL 30L. AS CORPORATION

cap um LAS 0 4 m tA 4A AVIATION tmoN9RtIom
OP CANADIAN PACIFIC AIl LINES. LTD. Ri MIOWd5T All C1,mAJtf* INC.
CRA CORPFORATE AIR. INC. VSA MAXIM AVIATION
CRY COFMX- All SERVICE NlA 0-TROPOLITAN - VPRAIAAUTITV
CS6 COASTAL STATES UAS PRODUING~m OV9A" MUO m~C SERVICES
CWC CIRSLEN CORPORATION 14A *ATIORAD. ARL: Z1S. 11C.
CS CAScao AIRWAYS. INC. AC '-:M CLIAL AIRLINES. INC.
*o CoeV4I AIRWAYS. Inc. N1 ;INi W NGAND. IMC.
DEC OIBITAD. (WJ AI COSTOR 4EA '-EW iNOLAND AIRLINES. INC.
015 OIRPATOO SERVICES. INC. is 1:3TV415 A(AL14ES(. :4C.
Lt DETA Ait LINES. INC No 1ATITMA 4EATMER CORPORATION
on SKYSTRVI AIRLINES. INC. NY 41V TORK AIRWAYS. INC.
OP COCNISE AINOF OK AIR CALIFORNIA
Dot 0*5535 IISStreiIS. INK. 01 SP N(. C" AIRLINES. .RC.
IO ~DCAN AVIATION. I=C OKc XClOUTA. Pf uovjU CCRPOAATION
EA EASTERN AlR LIES. IRK. DIP mitus .mArt M. AIWAYS
EAP aOCTIV9 AIR PLOET CORPORATION ep AIR qomw, Inc.
EAt MEN AVIATION. IRC. oz 2ZARK AIR LIMES INC.
v. EXECUTIVE JET AVIATION. INC. PA SAN AMERICAN WORLD AIRWAYS. INC.
ED At"O AMERICA. [IC. FAG PAUE AIWAYS. IC.
Ft FLORIDA AIRLINES. INC. PMC PIPILI.IPS PETROLEUM CC.RY
PCS FIEEAL EXPRESS CWROAATION PRI PETROLEUM HELICOPTERS. INC.
"IT FARMINGDALE FLYERS. INC. III PIEDMONT AVIATION. INC.
Fic FAL.CON JET CORPORATION FCC PmIKNftIAL IISIRANCE COMPANT OF AMERICA. "HE
PDL FRONTIER AIRLINES. 111C. M PILGRIM ALURE. IC.
P0K FORD MOTOR COANY PRY PORT AUTHORITY or NEM YORK AND MEN jERSEy. THE
FS SUN VALLEY MEY AIRLINES POK POICORGN AIRLINES. INC.
Fgm FISCHE RUTNUS AVIATION Po m V Inc 1U oATIM"A AIllnS Iw-.
PT PLYINS T160R LIM INC. lii PS PNC[FIc SOUI5TAT AIRLINES
ow WRIGIT AIR LIMS. INC. P3 Poozoa PACACIm COMANY
up nIo AtwU VTT ON A4R FLORIDA
I GommMICITIVS INESCARO CORP. co La dAoOR AIRLINES. INC.

CPA OWA. INIC.. ROBERT ON LOS MIES IIELICOPTtl AIRLINES
61 GRND UERVICI:. INC. OR AIR ILLINDIS
Rd DOMlE lST A::.IRgS. INC. RU AICHRN AVIATION. IRK.
I?? INOYCA TIREt --c VCRAI Co.. * e RAL AAI.STO PUIMA, CIANT
MA 'ADIAII AIRL:.: £5 INC. 10 AALCIGM 3URIIM AVIATION
MAL 4.LIRIOTom . I-,CES IN PANIG AIRLINES
MAW PAATONNI AKIA-::R. INC. RI TRICOR INTERNATIONAL AIRLINES. IRK.
N.M NI.4.IFT MrLICc-"A5, INC. ANN NSSEa AINLINES
1R5 allIS110 AVIATIC, .KOUR.AmNO4OR" INC.
oCI mmiGA onE. IN:. 104 PURLIC AVIATION. INC.
NP APOLLO ALWiAY 0 INIM AIR CORPORATION (AlbMEIT)
MR VIROIRIA AIR CASK Co.. Inc. Is CAPITOI AiR SERVICE. INC.
MYI RKmPLIS4T. t%. si lAUPS AVIATION
Is LINEA AERIM :1 EiSPA CIAIA) SCA SDam CAROLINA AERONAUTICS COINKSSI@
ION thIIIIATIONAL LIINESS P'AONm =5 CCI? !..kE"KA
IC? .EWLIOEAI :- Affu ML 15W wNAYION Mn SOUTMuIC ::APCRATION. tNE
IV RIRSTATI AIR C2'JIU ". SETLAK %:
Ic ROCW NEIJNTAINo AtRWAYS go SOUTHERN mc INC
IA [APAN AIR LIRNS CO..* LTD. SPA SPAN CAr &;xUARS
INC [ERSE wEATIE :&Yro SPS SPO1V[ C.~T~ rpAR
a5 NONEAR AIR LINfS. IRC. aN SWISS AtiR 'ASPORT C@PANV LZI.VI?in AIR INDI. tic. 55 SON"E %'3!j*.1S. IRK.
a SATURN AIWAYS. :NC. MT SAINT om Rt 410 O. INC.
LM LUMINNIRA 1101114 AIRLINES STS S1ATIL5.:=pA PL[.J4 SERVICE. IRK.
LAN LUKIEN STEEL QCPAW IVC SERVAIR ---. 1AIA :NC.
LI.? LILLY AN WOSIVY 11. SIR SERVAIR :NC.
6111 LrV AIT FLIC? ::0PIATION %A 31ANNIO :1-ANO AVIATION
-AC MILITANT ATIRL. CWOANQ SIT (SFARK. :'r.
*A PAOW uhRPN R.S SIERNA PA::FIC AIRLINES
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TA TACA INTUPWAIOHAL AIRLINES. S. A.
TAS TIEIAOSWAC IRCRAFT SERVICE
TI TEXAS 111-ftAATOOAL AIRLINES. LAC.
TS ALDOA All-ES. INC.
TV TOMN IN-rM.ATIONAL. AIRLINES
TV TO"N WO- AIRLINES. TI.
III TEXACO. !VW.
W A UNITED A' LINES. INC.
um PAC ILIC:27EM. IMS

IWI uPiwoa CZWAN. TNE
US UNITIED S?~( STEEL ~9rICATIONS COMANY
U11 WUNIVERSAL AVIATION. INC
VA VENEOAR IN1TEJNACTONAL 0 AVIACION. S. A. (VIASA)
VAN VITE AVLLION. INC.
WCA VIRMS A:2 SERVICE. INC.

VOA VAN 01150 AIR. INC.
s VIKING ZIsRTANAWUNL AIRFNEIGWTAI IN4S.
WA WASTMW A:x LINM. ic.
i.E UK&5E LIWICAT COPANY

0 S0UTIOW. AIRLINES W
I woRlD AZP.AY
RL. whIRLOW COWDRATIM

NSC WESTERN.)WSU INC.
20 410 AIImA.5
IV MISSISSIPPI VALLEY AIRWAYS. INC.
12 SCflEIC AIR LINM. INC.

ZAN ZANSOP INTERNATIONAL AIRLINES. INC.
Zx DAVIS AIRLINES
Z" WINNIPESAUKEE AVIATION. INC.
lV AIl AIDIEST. 131.
zw AIR WISCONSIN. INC.
IT SKrWAY AVIATION. INC.

Bei LAFTER STT ABNEVIAVIOOS

As - Alaska Cy - Ketuky IT No, York
AL Alabom -A -Loaislame ON Ohio
AR *Arkansas n - Michigan OR - okiawas
A1 Arl m -0 - "lad OR - or""
CA - California -2 - Raim" PA -Ponmylvaeia
CO - Culors& 3 MISSISSIPPI N t N the" Island
CT - oml* t- -.CWU NIfinmwoUt SC -South Carelias
OK District of C010644 .0 - INisw tokmS South Dakota
9 - Polaumrs -A - NAAUaRhi~tts IN - Tenessee,

FL- Florida of -NowtanIS YRTUm

a - Gmio RE4Ne iaNke U- ta
IIt - Howei IC -imNo"Caralimt Vt-worm
IA IVA -Z MoreA Dakota VA *Virinia

to 1 IdM NN - Now ftumsaoivo W AaShil,111
II. Illinois %* -o N osng Jer AseII WSONIN

IN - Indiana V -M m"uimp Will WitVirgiia

T14 LIllE AIVAIVIAYIONS
PayS, .TIEOOAPIICAL ARIs

AS - Paricap Soam PR * PvriO RINWI - GumS VI Virgin Islamg
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APPENDIX C

SOCIETE INTERNATIONALE de TELECOMMUNICATIONS AERONAUTIQUES (SITA)
DETAILED TELECOMMUNICATIONS DATA

This Appendix contains excerpts from the SITA Telecommunications

Manual. Pages C-2 through C-19 in the Stations Routing Responsibility

List containing names (and authorized abbreviations) of countries and

airlines, class of service, reforwarding directions (if applicable) and

tariff -data (where applicable). This list is restricted to those

members of NATO countries only. Pages C-21 through C-24 are excerpts from the

Routing Index which supplements the foregoing by adding location aides

and relaying instructions. These lists have a high degree of commonality.

C-1



SITA TELECOMM 'NICATIONS MANUALRs 'UTING

STATIONS ROUTING RESPONSIBILITY LIST

LISTE DES RESPONSASILITES D4CHEMINEMENT DES CENTRES

Page .3-1
June 1st, 1970

1, The abbreviations in the 5th column indicate the
facility to which telegramw are to be transferred
for onward transmission.

R2 meaans Relay via the AFlN

R" " Private Cable Company

RTP " Public Telegraph Network

RT" " Public Telex Network

2. In the 6th colium

'!Telex rates indicated are for 3 minutes period un-
' less otherwise Indicated.

PIFN rates indicated are the ordinary rates per word,
LRGENT rate is the double of the ordinary rate, LT
rate is the half of the ordinary rate for a minimum
of 22 words.
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SITA TELECOMMI 41ICATIONS MANUAL
RC luING

STATIONS ROUTING RESPONSIBILITY LIST

LISTE DES RESPONSABILITES DACHEMINEMENT DES CENTRES
Page 5-?-

June 13t, l";TO

ADDRESS lADRESSE
~E .2

Z APPLICABLE
CUTYAIRLINE VTARIFFS

OF DESTINATION CADDRESSED

~ ~* *TARIFS
PAYVS DE COMPAGNIE APPLICABLES

DES TINA TION x DES TINA TAIRE cr c

()(2) (3) (4) *(5) (6)

Jordan all all airlines

Iletber3.ands all all airlines

Turkey

- Area Ankara ANK all airlines

Greece all all airlines
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SITA TELECOMM',NICATIONS MANUAL
R( UTING

Page >-7
June 1st, 197C

(1) (2) (3) (4) (5) (6)

Congo (Democratic
Republic of)

- Area Kinshasa FIH all airlines A ) RT
PKI except QO SN Bi )
FKL B RTX AFR 24O.ooKLY
ILB

- Area Lubumbashi PM all airlines A

except QC SN B1 REl

B2 RMC AFR 84O.oo

Rwanda KGL all airlines A RTA
except EC QC SN Bl)

RTP AFR 50.00

Belgium all all airlines

Burundi all EC QC SN Priv Nw

Congo (Democratic
Republic of)

- Area Kinsbasa FTI P SN Priv NO

LLB

- Area Lubumbashi F34 QP SN Priv Nw
RTX

Rwanda all SC QP SN Priv Nw

Rourania all all airlines

51m37 all all airlines
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SITA TELECOM 1UNICATIONS MANUAL
IrOUTING

Pag o -9
June ist, !,)70

(1) (2) (3) (4) (5) (6)

Denmark all all airlines

Faeroe Is'ands all all airlines RTX MMR 10.50

Greenland all all airlines RME. MM 33.00

Sweden only all airlines RTX IM 0.25

Ihomey all all airlines

Togo IFW all airlines
except KL L

El Salvador i SAL 114 TO VA

Honduras TOU IM VA

Netherlands
Antilles all IB XL L4 PR VA

Nicaragua M __ I1 VA

Panama and BLB 13 IX 14VA
Panama Canal Zone PTY

Suriname all IB IL 114 PR VA

Mauritania all all airlines A RN

(RTP AFR 20.00
B2 or= AFR 30.00 each 10

Sa aconds
!Senepal all all airlines
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-I TA TELECOMMU ICATIONS MANUAL
ROL' I ING

June 1st, 1)7§

(1) (2) (3) (4) (5) (6)

Uganda

- Area Entebbe EBB all airlines

Tchad Republic all all airlines

Fm RK RTX APR 11.375 pA0 sec

German Federal Rep, all * all airlines

*(Certain E ad-
dresses are under '1,
the responsibilit
of SXG)

Sierra leone all all airlines

Switzerland

- Area Geneva GVA all airlines
only
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SITA TELECOMIV INICATIONS MANUAL
Ro UTING

Pagce-i
June 12t, 1-70

(1) (2) (3) (4) (5) (6)

LST/

Turkey

- Area Istanbul all all airlines
ceptANK

-L/JEDDAH JED/

Saudi Arabia

- Area Jeddah JED all airlines

/JOHANNESBURG JNB

I Angola all all airlines RTC SAR 0.17
except SA TP

Botswana all all airlines RTC SAR 0.125
except TP RTC SAR 0.03 min. 12w

Lesotho all all airlines RTX SAR 0.20
except TP RTC SAR 0.03

Malawi all all airlines RTX SAR 0.81
except TP RTC SAR 0.04 min. 12 w

Mozambique all all airlines RTC SAR 0.03 min. 12 w
except TP

Rhodesia all all airlines RTE SAR 0.75
except TP RTC SAR 0.03

South Africa all all airlines
except TP

South West Africa all all airlines RTX SAR 0.75
except TP RTC SAR 0.02 min. 14 w

Swaziland all all airlines RT SAR 0.375

Zambia all all airlines RTX SAR 0.90
except Q7 TP RTC SAR 0.2 min. 7 w
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-S TA TELECOMMUr CATIONS MANUAL
ROU ING

Page 3-16
June 1st, 197U

(1) (2) (3) (4) (5) (6)

Angola all SA TP Priv NW

Azores all all airlines A RZ

RTP ESP 1.00

Botswana all TP Priv N

Cape Verde Islands all all airlines A~i

RTP ESP 5.00

Lesotho all TP Priv Nw

Mlade ira Islands FNC all airlines A

B2 RT? ESP 1.00

:L lawi all TP Priv Nw

Mozambique all TP Priv Nw

tbrtugal all all airlines

Portuguese Guinea BX all airlines RTA RTA!
B2 RTP ESP 5.00

Portuguese Timor DIL all airlines A Rk
B1 i

B RTP ESP 5.00

Principe IslArn1s PC? all airlines A TB1 )

B2 RTP ESP 5.00

Rhodesia all TP Priv 1W

• -'- I

Zc*.-t- Wert Africa all T C-8 1h



SITA TELECOMMI NIICATIONS MANUAL
RC UTING

Pagc 7P1"1'(
June ist, 11.,)

(1) (2) (3) (4) (5) (6)

-.British Honduras all all airlines RTP iC 0. 1. 5
except IB KL Li
T14 PR VA

Iceland all all airlines RT MX 0.15. 0

except LL

India all AZ JL Priv Nw

Japan all JL GA Priv Nw

Malta all BE Priv Nw

other airlines RTP e 0. 0. 8

United Kingdom all all airlines

Iceland all III Friv W /

all all airlines

Equatorial Guinea all all airlines RTC SPP 6.00

Spain

- Area Madrid and all airlines
all Spanish
locations not
listed under
other Spanish
ar as

Spish Sahara EUN all airlines RTC SPP 3.00
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SITA TELECOMMUI (ATIONS MANUAL
ROU 'ING

Page 3-1
June Ist, 197u

(1) (2) (3) (4) (5) (6)

Spain

- Area Malaga AGP all airlines

A.zJI

American Samoa all all airlines A RTN

Bl RA PHP 0.55 p/lO w

British Solomon all all airlines A RA
Islands B w52 RTA PH? 0.55 p/l0w

Brunei BTN all airlines A RTA

Bl~ RTA PH? 0.55 P/10w I
RTC PHP 2.61

X(hina (Taiwan) TPE all airlines A RT1k
except CI CX FT RTA PH? 0.55 p/10 w

B2 V RTC PHP 1.25
RTX PHP 54.00

Cocos Islands CCK all airlines A RTA

RTA PH? 0.55 p/10w

Guam (Mariana Isl.) GUM all airlines A RT

Bl RTA PH? 0.55 p/0 w
RTC PHP 1.15
RTX PH? 54.OO

India all KL Priv Nw

Japan all all airlines A RTA
except AZ CI CP B0

CX FT GA IB JL B2 RT PHP 0.55 p/10 w
KE KL LH OA RG
SB SK SN SR TG or RTC PHP 1.23
TV VN or RTX PH? 18.00 p/minute
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SITA TELECOR lUNICATIONS MANUAL
IOUTING

1'age 5-l:)
June Ist, 1970

(1) (2) (3) (4) (5) (6)

Korea (North) all all airlines RTC PHI 1.51
except CI CX SK
SR TG

Korea (South) all all airlines A RTk
except CI CP CX
FT KE LH SK R% PHF 0.55 p/O W
SR To

or RTC PHF 1.21
or RTX PHI 72.00

Marshall Islands all all airlines A RTA

B1 RTA PHP 0.55 p/10 w
E RTC PHP 1.52

New Guinea all all airlines A RTk

B1 TA PHP 0.55 PAO0 w

North Borneo/ LBU all airlines A Rzk
Malaysia SDK except CX B1 RTA PHPI 0.55 p/10 w

E2 RTC -,I 0.9
HK all airlines A RTk

except OX RTA PHP 0.55 p/10 w
B2 RTC PUP 0.56

Philippines all all airlines

Ryukyu Islands all all airlines A RET

B1 RTPL PHP 0.55 p/10

or RTC PHP 1.21
or RTX PHP 54.00

Tonga Islands all all airlines A RTA

B1 RTA PHP 0.55 p/10 w

Vietnam (North) all all airlines RTC PHP 1.61

Wake Islands AWK all airlines A RTA

Bl I RTA PHP 0.55 p/10 w
E2 ERTC PE 1.63



SITA TELECOMIV INICATIONS MANUAL
Rt.'UTING

Page 3-20
June ist, 1970

(1) (2) (3) (4) (5) (6)

Western Samoa all all airlines A RTA

B2 R PH 0.55 p/10 w

Italy

- Area Milan GOA all airlines
LIN
MIL
MXP
TiN
VRN

Kenya

- Area Monmbasa MBA all airlines

Liberia all all airlines

Urugay all all airlines
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SITA TELECOMN INICATIONS MANUAL
Ri.)UTING

June ist, 1 y7G

(1) (2) (3) (4) (5) (6)

/WoSCOW mow/

Mongolia all all airlines

Union of Soviet all all airlines
Socialist Rep.

Kenya

- Area Nairobi NBO all airlines

Somali Republic EO all airlines RTC EAS 1.30
(Except MGQ) HGA

Zambia all QZ Priv NW

India

- Area New Delhi, all all airlines
except except AF AZ JL
BOM CCU XL LH PK

/E-YORK T7

Bahamas Islands all all airlines

Bermuda all all airlines

British Honduras all IB KL LH 1k! PR Priv Nw
VA

Canada all all airlines

Costa Rica all all airlines
. C-1



SITA TELECOMf INICATIONS MANUAL
RJUTING

Page ""'
June 1st, .70

(1) (2) (3) (4) (5) (6)

El Salvador all all airlines
except LM TO VA

French Antilles
- Area Guadeloupe PTP IB XL LH IM FR Priv Nw

VA
French Guiana all IB KL LH IM PR Priv Nw

VA

Guatemala all all airlines

Guiana all Bk 7B KL LH IM Priv Nw
PR VA

Haiti all all airlines

Honduras all all airlines
except 1M VA

Mexico all all airlines

Nicaragua all all airlines
except LM VA

Panama all all airlines
except IB I X1
VA

Panama Canal Zone all all airlines
except IB KL IM
VA

Puerto Rico all all airlines

Suriname all IM Priv Nw

United States of- all all airlines
America

Venezuela all BA EP IB JL KL Priv NO

LHL M PR RG VA

Virgin Island all all airlines

West Indies Federa- all all airlines
tion (Jamaica
only)

West Indies Federa- ANU AC AF BA I KL Priv Nv
tion (except LH 1M PR VA
Jamaica) BGI AC BA B KL LH Priv Xv

POS 14 PRVA
SJH
SKB
SVD
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SI1 A ]ELECOMMUt CATIONS MANUAL
ROU, ING

June lt, 1IA

(1) (2) (3) (4) (5) (6)

/ ,7;.Ty N-U

Niger Republic all all airlines

/ITIcosI NTC/

Cyprus all all airlines

!;ew Caledonia all all airlines

:ew Hebrides all all airlines RTP PFR 8.82

.allis Islands all all airlines RTP PFR 8.8

Norway all all airlines

Volta Republic all all airlines

Spain

- Area Palma IBZ all airlines
,,,^uC-15



SITA TELECOMIV INICATIONS MANUAL
R.UTING

June 1st, 111,t(,

(11 (2) (3) (4) (5) (6)

French Polynesia all all airlines

France all all airlines

French Territor of JIB AF P-iv Nw
AFARS and ISSAS

India all AF Priv Nw

Cambodia

- Area Phnom-Penh PNH all airlines

China (The Peoples all AF RTPA
Republic of)

/oIVfl' A PITRB PT?/

French Antilles

- Area Martinique FDF all airlines

- Area Guadeloupe PTP all airlines
except IB KL LH
LM PR VA

French Guiana all all airlines RTA
except TB KL I[
U4 PR VA

Guiana all all airlines RTA
except BA IB KLT~T r l l A FA C-16



S1 [A TELECOM 11NICATIONS MANUAL

hiOUTING

June l- t, i'(

(1) (2) (3) (4) (5) (6)

Netherlands all all airlines RTA
Antilles except IB KL 1

FRVA

Suriname all all airlines RTA
except TM KL L
LM4 PR VA

Venezuela all all airlines
except AZ BA EP
IB JL KL LH LM
PR RG VA

West Indies Federa- ANU all airlines
tion (except except AC AF BA
Jamaica) IB KL I/H LM PR

VA

BGI all airlines
POS except AC BA IB
SJH K .LH U PR VA
SKB
SVD

I,

/'i\GUE PRG/

Czechoslovakia all all airlines

mUIO

Ecuador all all airlines

/ICA I

Burma all all airlines
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SITA TELECOMML ICATIONS MANUAL
ROO TING

Page 3-26
June 1st, 19"(,j

(2) (31 (4) (5) (6)J

IO DE JANEIRO RIO

Brazil all all airlines

Albania TIA all airlines A RTA
except. PK RTA

E2 RTP LR 77.70

RTC

Italy

- Area Rome and all airlines
all locations
not mentioned
in Milan Area

Somali Republic MGQ all airlines RTC LWR 202.02
., only

Venezuela i all AZ Priv Nw

IS, GON sGN/

Vietnam (South) all all airlines

SCL

Chile all all airlines
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SITA TELECOMMt 41CATIONS MANUAL
RO, TING

Page -

June 1st, 1 i7;

(1) 12) (3) (4) (5) (6)

French Territory of JIB all airlines A
AFARS and ISSAS except AF B1 k

B RTP FM 64.80

Malagasy Republic TNR all airlines

TM all airlines A RTA
RTX B FMO 240.00

2 or RTP FMO 15.00

MJN all airlines A RTA

B RTX FMG 300.00
or RTP FMG 15.00

others all airlines A RTA
B1

B2 R'P FMG 15.00

Mauritius Island MRU all airlines A (
Bl

B2 RTP V rI 92.34

Reunion Island REU all airlines A RA
B1

B2 RTP FMG 24..o

Tanzania

- Area Tanga TOT all airlines

Iran all all airlines
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SITA TELECOMr' )NICATIONS MANUAL
H UTING

ROUTING INDEX

REPERTOIRE DIACHEMINEMENT
Page -I

June 1st, i',7C

ADDRESS/ ADRESSE --- 1

COUNTRY of DESTINATION AIRLINE ADDRESSED .

=C. .PAYS do DESTINATION *a COMPAGNIE DESTIAATA IRE r

C*

(2)-__ (3) (4) (5) (6'!

Aden (See Yemen - People's
Republic of Southern-)

A f ghn'Ls'tan )m[

SAlbania TIAPK BEG FRA
all other airlines ROM

Algeria all ALG PAR

American Samoa all MNL

Angola all SA TP LIS
all other airlines JNB

Antigua (See West Indies
Federation (2)).

Argentina all BUE
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SITA TELECOMM NICATIONS MANUAL
R( JTING

Page 2.-
June 1st, 1",-

(1) (2) (3) (4) (5)

Australia all SYD
(Inal. Tasmania)

Austria all VIE FRA

Azores SMA LIS

Bahamas Islands GGT NYC
NAS

Bahrein BAH BAH BEY

Barbados (See West Indies
Federation (2))

Belgium all BKH

Bermuda all NYC

Bolivia CEB LIM
CEP
LPB
SJS
SRZ

C21



Page 1-3
June 1st, 1)70

(1) (2) (3) (4) (5) (6)
)"

Botswana all TP LIS
all other airlines JNB

Brazi1 all RIO

British Honduras BZE IB KL LH 114 PR VA NYC
all other airlines WIN

British Solomon Islands HIR M
VEV

YND

British West Indies (See
West Indies Federation)

Bruei BUMNL

Bulgaria SOP SOF

Burma AKY RGN W(G
MDL
RGN

Burundi BJM EC QC SN BRH
all other airlines BZV DIA

C-22



I. M IO- iL t"/ .J4.iVidvBUI lasw, I i I|lq. ivalU*.kld

ROUTING

Page 
1-4

June ist, 197C

(1)(2) _(3) (4) (5) (6)

Cambodia

- Area Phnom Penh PNH PNH HKIG
- Area Siem Reap REP REP HKG/

PNH

Cameroons DIA DIA
GOU
MVRNGE
OUR
YAO

' iI
Canada all NYC

Canary Islands LPA LPA MAD
TCI

cape Verde Islands SID LIS
RAI

Central African Republic BT BGF DIA
BGF
BOP

Ceylon CMB CMB HKG
JAF

Chile ANF SCL
ARI

PLQ
__C-23C. _
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SI rA TELECOMM %ICATIONS MANUAL
RC )rING

Page !-C

June ist, 170

(1) (2) (3) (4) (5) (6)

Costa Rica OCO NYC
SJO

Cuba HAV NYC
SCU

Cyprus NI NIC ATH

Czechoslovakia all PRG

Dahomey COo COO ABJ

Denmark all CPH FRA
(mncl. MMA in Sweden)

Dominican Republic SDQ NYC

Ecuador GYE UIO
UIO

Egypt (See United Irab
Republic)
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SITA TELECOMIV ,NICATIONS MANUAL

Ri UTING
Page 1-'

June ist, 1'.R0

(1? (2) (3) (4) (5) (6)

Eire

- Area Shannon SNN SNN WDN

- Area Dublin DUB DUB IDN/
ORK &,

El Salvador SAL I4 M VA CUR NYC
all other airlines NYC

Equatorial Guinea SSG MAD

Ethiopia ADD ADD

ASA
ASH

Faeroe Islands VAG C: FRA

Fiji Islands LBS AKL SYD
~LT

NAN
SIN

Finland all HEL FRM

Formosa (See China/Taiwan)

Frano all PAR
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SITA TELECOMMUr CATIONS MANUAL
ROU ING

Page 1-.j
June ist, i70

1)(2) (3) (4) (5) (6)

French Antilles

- Area Martinique Fr' PTP
- Area Guadeloupe PTP IB KL LH LM PR VA NIYC

all other airlines TP

French Guiana CAY IB KL LH TM PR VA NYC
all other airlines PTP

French Polynesia BOB PPT
PPT
RFP

French Territory of AFARS all AF PAR
and ISSAS all other airlines TNR PAR

Gabon Republic EM LV DIALBV
P0G

Gambia BIN To be served by originator
directly via AfMN or PTT
according to category or
according to special ins-
tructions issued by air-
line Head Offices

German Democratic Republic BER Certain BER addresses only SXF
-BAT all airlines SXI
DRSERF
LMJ

SC2
C-26



SITA TELECOMP- 'NICATIONS MANUAL
I )UTING

Page 1-1,,
June I t, 1 ,'j

(1) (2) (3) (4) (5) (6)

German Federal Republic all Including certain BER FRA
addresses

Ghana ACC ACC

Gibraltar GIB GIB MAD/
AGP

Greece A7H ATH
RHO
3KG

Greenland SFJ CPH FRA

Guadeloupe (See French
Antilles) 1,

Guam (Mariana Islands) GUM 1NL

Guatemala GLA NYC

Guiana GE0 B B KL LH I4 PR VA NYC
all other airlines PTP
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SI rA TELECOMMUI CATIONS MANUAL
ROL ING

c'age I-I')
June 1st, 19")/

(1) (2) (3) (4) (5) (6)

Guinea ( CY DII

Haiti PAP NYC

Honduras TGU IX VA CUR NYC
all other airlines NYC

Hong Kong Hnc HKG

Hung='y BUD BUD

Iceland KEF IL LUX 3RH
RE( all other airlines LON

India

- Arm Bombay BOM AF PAR
lLMNL

AZ JL LON
PK KHIPKK
LH HKG,
all other airlines BOM*

- Area Calcutta CCU AF- PAR
KL MNL
AZ JL LON
PK KM
IR HKG
all other airlines CCU*

- Area Now Delhi AF PAR
(All Indian locations KL MNL
not yet listed in the AZ JL LON
other Indian Areas) C28 j K o ar

all other airlines NDH*nr~~~~~~~~ ~ ~ ~ th '~f"/0j.n-Mr hseotn r riae sIDAX



SITA TELECOM I4INICATIONS MANUAL

"OUTING

June Izt, i0Y1O

(1) (2) (3) (4) (5) (6)

Indonesia all JKT HKG

Iran all THR

Iraq all BGW BEY

Israel all TLV ROM

Italy

- Area Milan WCA MIL ROM
LIN
MIL
MXP

VRN
Area Rome ROM ROM

All other Italian
locations' not listed
in the M.lan Area

Ivory Coast AWJ A
B K

Jamaica (See West Indies
Federation (1))
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SITA TELECOMNi INICATIONS MANUAL
R, UTING

June 1st,

(1) (2) (3) (4) 15) (G3)

Liberia 14LW HM ABJ
ROB

Libya BNTIP
TIP

Luxemburg LUXC LUXl EHdH

Made ira Island1 (Portugal) FNC LIS

MalALsy Republic DETNR PAR

al ll other airlines HKG

PENN

Malasia seeBorneo/A1orth)

Mali Republic am BKO AW.
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SITA TELECOMMI IICATIONS MANUAL
RO ITING

Page l-t..
Juno 1st, 1,o'o

(1) [(2) (3) (4) (5) (6)

Muscat Oman NOT BASHBY

Nepal Km1~

Netherlands all M

Netherlamms Antilles AUR IB KL L4 PR VA CUR NYC
BON all other airlines PrP
CUR
Sxa(

New Caledonia NOU NOU

I,

New Guinea FIN MNL
IAE

P014
* NAB

New Hebrides SON, NOU
VLI,

New Zealand all AKL SYD

Nicaragua MOA 1A VA CUR NYC
all other airlines NYC

C- 31

..........................



SITA TELECOMM 'NICATIONS MANUAL
ROJ'ING

;'arc 1-bi

( )(2) (3) ( 4) (b) (6)

___ ___ ___ _ - -- --
Niger Republic NIM N34 ABJ

Nigeria

- Area lAgos ENU LOS
JOs
KAD
LOS
MIU
PEC

- Area Kano KAN KAN LOS

Norway all OSL FMA

Pakistan CGP I
: DAC

FEW
RWP

Panama and Panama Canal Zone BLB IB KL IM VA CUR hYC

all other airlines NYC

Paz'aguay ASU BUE

Peru all C- 32 L I!



SITA TELECOMMUI7';ATIONS MANUAL
ROU' ING

.h'oI ,e 1-L

(1) (2) (3) (4) (5) (6)

Philippines all DZL

Poland all WAW

Portugal all LIS

Portuguese Guinea BXO LIS

Portuguese Timor DIL LIS

Principe Islands PCP LIS

Puerto Rico * SJIU NYC

Qatar DOH BAH BEY

Reunion Island REU TNR PAR

Rhodesia SAY TP LIS
all other airlines JIM
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SITA TELECOMMU' ICATIONS MANUAL
RO( IING

Page 1-,
June izt, 1970

(1) (2) (3) (4) 15) (6)

Union of Soviet Socialist all MOW
Republics

United Arab Republic

- Area Alexandria ALY ALY CAI
- Area Cairo CAI CAI

United Kingdom all I0N
(England, North Ireland,
Scotland, Wales)

United States of America all NYC

Uruguay MVD MVD BLI
L FDP

STY

Venezuela CCS AZ ROM
MAR BA EPIBJLKLLH I4 PR NYC
NCQ RG VA

all other airlines PTP

Vietnam (North) HAN MNL I

Vietnam (South) SGN ZGN

Virgin Islands SmC NYC
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APPENDIX D

OFFSHORE PETROLEUM INDUSTRY

LISTING OF

MAJOR PRODUCERS AND DRILL COMPANIES

MAJOR PRODUCERS

Amoco International Oil Co. Arco International Oil & Gas Div.

200 E. Randolph Drive 515 Flower Street

Chicago, IL 60601 Los Angeles, CA 90071

Chevron Overseas Cities Service Company

P.O. Box 7643 Box 300

San Francisco, CA 94120 Tulsa, OK 74102

Conoco Exxon Company, USA

P.O. Box 1267 P.O. Box 2180

Ponca City, OK 74601 Houston, TX 77001

Gulf Oil Corporation Kerr-McGee Corporation

P.O. Box 2227 Box 25861

Houston, TX 77001 Oklahoma City, OK 73125

Marathon Oil Company Mobil Oil Corporation

539 S. Main Street 150 E. 42nd Street

Findlay, OH 45840 New York, NY 10017

Pennzoil Company Shell Oil Company
P.O. Box 2967 P.O. Box 2463, 1 Shell Plaza

Houston, TX 77001 Houston, TX 77001

Sun Gas Company Tenneco Inc.
P.O. Box 20 1010 Milam

Dallas, TX 75221 Houston, TX 77001

Texaco Inc. Union Oil Co. of California

2000 Westchester Avenue P.O. Box 7600

White Plaines, NY 10650 Los Angeles, CA 90051

Union Texas Petroleum
P.O. Box 2120
Houston, TX 77001
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APPENDIX D (con' t)

MAJOR DRILL COMPANIES

Atwood Oceonics Inc. Cactus Drilling Corp. of Texas
10565 Katy Freeway P.O. Box 2704
Houston, TX 77024 Morgan City, LA 70380

Crowley Maritime Corporation Diamond M Company
1 Market Plaza 2121 Sage Road
San Francisco, CA 94105 Houston, TX 77027

Dixilyn-Field Drilling Co. Nicklas Oil & Gas Co., Inc.
5005 Riverway or P.O. Box 4251 P.O. Box 752
Houston, TX 77210 Eunice, LA 70535

Noble Drilling Corporation Offshore Company
1924 S. Utica 3411 Richmond Avenue
Tulsa, OK 74104 Houston, Texas 77001

Pool International Pool Offshore
2077 S. Gessner 5913 Edison Drive
Houston, TX 77063 Oxnard, CA 93030

Pool Offshore Reading Bates Offshore Drilling
3640 Peters Rd. 3800 First P1.
Harvey, LA Tulsa, OK 74103

Rowan Drilling Companies, Inc. Santa Fe International Corp.
1900 Post Oak Tower Building 505 S. Main Street
5051 Westheimer Street Orange, CA 92668
Houston, TX 77056

Zapata Corporation
P.O. Box 4240
Houston, TX 77001
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APPENDIX E

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

ACCHAN Allied Command, Channel
ACE Allied Command, Europe
ACLANT Allied Command, Atlantic
AEEC Airlines Electronic Engineering Committee
AFCENT Allied Forces, Central
AFNORTH Allied Forces, North
AFS Aeronautical Fixed Services
AFSOUTH Allied Forces, South
AFTN Aeronautical Fixed Telecommunications Network
AM Amplitude Modulation
AMVER Automated Mutual-Assistance Vessel Rescue
ANP Air Navigation Plan
ANSI American National Standards Institute
API American Petroleum Institute
ARINC Aeronautical Radio Incorporated
ARQ Automatic Request for Repetition
ASCII American Standard Code for Information Interchange
ATA Air Transport Association (Of America)
AUTODIN Automatic Digital Network
AUTOVON Automatic Voice Network

bps Bits per Second

C-E Comunications-Electronics
CCGD Commander, Coast Guard District
CCIR International Radiotelephone Consultative Committee
CCITT Comite Consultif Internationale Telegraphique
CINCHAN Commander-in-Chief, Channel
CIP Communications Improvement Program
COA Central Operating Authority
CONUS Continental United States
CW Continuous Wave (as in Morse Radiotelegraphy)

DCA Defense Communications Agency
DCS Defense Communications System
DEB Digital European Backbone
DOS U.S. Department of State
DOT U.S. Department of Transportation
DSCS Defense Satellite Communications System
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APPENDIX E (con't)

ESS Electronic Switching System

EUR Europe

FAA Federal Aviation Administration
FAX Facsimile
FCC Federal Communications Commission
FEC Forward Error Correction
FM Frequency Modulation
FTS Federal Telephone System

HF High Frequency
Hz Hertz (cycles per second)

IATA International Air Transport Association
ICAO International Civil Aviation Organization
IVSN Initial Voice Switched Network

Kbps Kilobits (thousands of bits) per second
KHz Kilohertz (thousands of cycles per second)

LCO Local Control Organization

,MARISAT Maritime Satellite System (owned by COMSAT General Corp.)
MDC Message Distribution Center
MF Medium Frequency
MOU Memorandum of Understanding

NAMSA Nato Maintenance and Supply Agency
NATO North Atlantic Treaty Organization
NICS NATO Integrated Communications System
NICSMA NICS Management Agency
NNCS NICS Network Control System

PABX Private Automatic Branch Exchange
PM Phase Modulation
PSVP Pilot Secure Voice Project
PTT Postal Telegraph and Telephone

ROC Regional Operating Center

SACEUR Supreme Allied Commander, Durope
SACLANT Supreme Allied Commander, Atlantic
SATCOM Satellite Communications
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APPENDIX E (con't)

SELCAL Selective Calling System (4-tone identifier code)
SHAPE Supreme Headquarters, Allied Powers Europe
SHF Super High Frequency
SITA Societe Internationale de Telecommunications Aeronautiques
SITOR Simplex Teleprinting Over Radio
SSB Single Side Band (modulation)
SSIP Sub-System Integration Project
STANAG Standard NATO Agreement

TARE Telegraph Automatic Relay Equipment
TCF Technical Control Facility
TELEX Teletypewriter Exchange Service (domestic and international)
TTY Teletypewriter
TWX Teletypewriter Exchange Service

UHF Ultra High Frequency
USCG United States Coast Guard

VHF Very High Frequency

wPm Words Per Minute
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